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ABSTRACT
The avoidance model of worry proposes that verbal and visual cognitive activi ty serve
to maintain or reduce worry, respectively. The present study tested this model in a laboratory
setting. One-hundred one undergraduate college students (77 female, 24 male; mean age =
20.55 years) identified as high or low worriers underwent two fifteen-minute sessions of
visually imagining, or verbally thinking about, personally relevant worry topics. Outcome
measures included post-exposure thought intrusions, and psychophysiological and subjective
arousal. As expected, high worriers reported higher subjective anxiety and more negative
thought intrusions throughout the experiment. Visual exposure did not reduce negative
thought intrusions across sessions; however, positive thought intrusions increased in visual
exposure groups only. Theoretical, research, and clinical implications for worry are
discussed.

x

CH APTER I
INTRODUCTION
Most individuals are familiar with the concept of worry. However, scientific
understanding of the function, course, and consequences of pathological worry is far from
complete. Paradoxically, worriers’ attempts to “Just quit worrying about it,” perhaps the
most common and intuitive advice offered, can worsen the condition (Clark, Ball, & Pape,
1991). Individuals with pathological worry report feeling unable to control the
overwhelming flow of negative thoughts (Meyer, Meller, Metzger, & Borkovec, 1990).
Some researchers have pointed out that worry may serve some positive functions
(Tallis, Davey, & Capuzzo, 1994). However, excessive worry is largely conceptualized as
problematic. The presence of excessive uncontrollable worry has been specified as
pathological, and is the key feature of Generalized Anxiety Disorder (GAD) in DSM-IV
(American Psychiatric Association, 1994). However, the basic processes involved in
pathological worry appear to be present in all of the anxiety disorders. Because GAD also
typically has an early age of onset, is chronic, and often cannot be successfully treated,
researchers have conceptualized GAD as the basic anxiety disorder out of which other
anxiety and mood disorders emerge (Barlow, 2001). Thus, advances in the knowledge and
treatment of pathological worry could greatly affect the treatment of many other
psychological problems. In addition, advances could contribute to improvements in
individuals1' physical health and quality of life, as excessive worry impairs both (Borkovec,
1

Alcaine, & Behar, in press), and is prevalent in the general population as well as in clinical
samples (MacLeod, Williams, & Berkerian, 1991).
Despite the high prevalence of GAD, research on pathological worry has not yet led to
firm conclusions about the etiology and treatment of GAD. There has been great debate
about the validity of worry as a psychological construct, and about GAD as a distinct disorder
(O ' Neill, 1985a; 1985b). However, recent research suggests that GAD is a distinct condition
(Wells & Morrison, 1994). In addition, the past twenty years have yielded a theory on the
function and conceptualization of worry that is very different from pre^, ous understanding of
worry and generalized anxiety. To the extent that newly proposed mechanisms of GAD are
valid, new treatments for GAD may be developed.
Early Research on Worry and Definitions
Research on worry began in the early 1970s. At that time, interest in worry was
secondarily related to test anxiety research (Deffenbacher, 1980) and sleep difficulties
(Roemer & Borkovec, 1993). The test anxiety literature has identified two primary,
interrelated components of test anxiety: worry and emotionality. Worry was defined by
researchers in this field as the focusing of attention on concerns about performance,
consequences of failure, and negative self-evaluation (especially compared to others).
Emotionality, in this context, is defined as the affective-physiological experience generated
from increased autonomic arousal.
While constructs of worry and emotionality are often found to be highly related in test
anxious individuals (Morris & Perez, 1972), worry has been found to be a better predictor of
expected, (Morris & Liebert, 1970) as well as actual (Deffenbacher, 1977) test performance
2

than is emotionality. Both worry and emotionality have been consistently found to increase
with cues signaling possible failure (Deffenbacker, 1980). Interestingly, consistent with then
current models of test anxiety, worry was treated with cognitive coping skills training, and
emotionality with covert reinforcement of relaxation or systematic desensitization.
Unexpectedly, clients1 worries did not subside with cognitive therapy; rather, symptoms in
both conditions decreased with systematic desensitization (Finger & Galassi, 1977;
Osterhouse, 1972).
Researchers investigating insomnia initially postulated that the phenomenon was
primarily due to physiological hyperactivity and thus attempted to treat insomnia with
relaxation strategies (Borkovec, 1982). While these attempts were found to be effective, it
was additionally found that the efficacy of relaxation was not entirely due to physiological
mechanisms. Studies on potential physiological differences between insomniacs and good
sleepers have been inconsistent (Borkovec, 1979; Hauri, 1968), and intrusive bedtime mental
activity was more associated with successful treatment than reports of somatic activation.
Moreover, when worry was induced in good sleepers, they showed more delayed sleep onset
compared to control groups. Again, the groups did not predictably differ in physiological
arousal (Gross & Borkovec, 1982). These findings, in part, led to the development of
research on uncontrollable worry as it related to anxiety and Generalized Anxiety Disorder
(GAD) specifically (Roemer & Borkovec, 1993).
Further impetus for the development of worry research has been provided by several
factors. In the DSM-IV (American Psychiatric Association, 1994), excessive and unrealistic
worry is the defining feature of GAD. Research has shown that chronic worry about multiple
3

life events differentiates persons with GAD from other anxious patients (Barlow, Blanchard,
Vermilyea, Vermilyea, & DiNardo, 1986). Therefore, although worry is considered a feature
of all anxiety disorders, excessive worry concerning a wide range of topics uniquely
characterizes GAD. Another important change in GAD criteria in the DSM-IV is that the
symptoms required for the diagnosis of GAD no longer include autonomic hyperarousal.
Rather, the diagnosis requires at least three of the following symptoms which distinguish
GAD patients: irritability, restlessness, muscle tension, easily fatigued, sleep disturbance, and
poor concentration (Brown, Marten, & Barlow, 1995).
Treatments for GAD have been only moderately successful (Fisher & Durham, 1999).
The most investigated treatments have been applied relaxation, cognitive restructuring, or
anxiety management packages that combine relaxation, cognitive, and behavioral techniques.
Findings indicate that these treatments are consistently better than no treatment (Barlow,
Rapee, & Brown, 1992; Blowers, Cobb, & Mathews, 1987). However, rarely has any one
treatment been better than others, even when compared to non-directive control therapies
(Barlow et al., 1992; Borkovec & Mathews, 1988). Some treatments are now incorporating
exposure therapy with relative success, though even in these cases, nearly half of treated
patients still do not achieve high end-state functioning (Borkovec & Costello, 1993;
O ' Leary, Brown, & Barlow, 1992). In contrast, treatment of other anxiety disorders such as
panic disorder and posttraumatic stress disorder have been considerably more successful
(Chambless & Gillis, 1993).
Despite the difficulty in treating GAD, worry is clearly a prevalent problem among
people with and without diagnosable anxiety disorders (Goldberg, Bridges, Duncan-Jones, &
4

Grayson, 1987; MacLeod, Williams, & Berkerian, 1991). In this context, theoretical and
empirical work into the nature and function of worry has increased considerably in the 1980s
and 1990s, conducted primarily at Pennsylvania State University by T.D. Borkovec and
colleagues.
Worry, as a topic of psychological research, was initially defined by Borkovec,
Robinson, Pruzinsky, and Dupree (1983) based upon preliminary research and clinical
experience:
Worry is a chain of thoughts and images, negatively affect-laden and relatively
uncontrollable. The woriy process represents an attempt to engage in mental
problem-solving on an issue whose outcome is uncertain but contains the possibility
of one or more negative outcomes, (p. 9)
Subsequently, Roemer and Borkovec (1993) emphasized the verbal-linguistic nature of
worry:
...worry mostly involves [people] talking to themselves, largely about problems or
negative events that have happened or might happen in the future and mental attempts
to figure out how to solve those problems or avoid those events, with brief
catastrophic images of the negative events symbolized by the words flowing through
their minds. The content of the worrying frequently jumps from one concern to
another concern, with elements of the entire episode repeating themselves...The most
salient feature of worry in both clinical and normal populations is its uncontrollability,
(pp. 220-221).

5

Barlow (1988) more succinctly defines worry as “anxious apprehension” and
"concern over future events” and stresses the importance of the relation between worry and
anxiety. He has proposed that GAD is the “basic” anxiety disorder in that its essential
processes (largely excessive worry) are those common to all anxiety disorders (Barlow,
2001).

Some aspects of these definitions have been empirically verified. Research has
shown that worry is primarily focused on future events and has been distinguished from
depressive thoughts by this feature (Beck, Brown, Steer, Eidelson, & Riskind, 1987). It has
also been established that worry is accompanied by unpleasant feelings. For example, selfreports indicate that anxiety, tension, and apprehensiveness were the most commonly
endorsed feeling states associated with worrying (Borkovec et al., 1983). However, these
researchers also emphasize that the experience is generally one of mild to moderate anxiety
(Andrews & Borkovec, 1988), in contrast to the more salient feelings experienced in acute
depression or anxiety.
Perhaps the most defining features of pathological worry, as opposed to normal
worry, are the accompanying feelings of uncontrollability (Borkovec et al., 1983; Brown,
1997; Craske, Rapee, Jackel, & Barlow, 1989) and its pervasiveness (Sanderson & Barlow,
1989). Chronic worriers have consistently reported an inability to simply not worry about
things. Indeed, the most discriminating items for diagnosing GAD include concerns about
being “overwhelmed” by worry and feelings of not being able to stop worrying (Meyer,
Miller, Metzger, & Borkovec, 1990). Indicative of the pervasiveness of worry, Craske,
Rapee, Jackel, and Barlow (1989) found that GAD patients worried for 61% of their average
6

day, compared to 18% of the average day in normal controls. Additional features that seem
to distinguish pathological from normal worry are the presence of a wider variety and more
trivial worries in the former (Craske et al., 1989; Roemer, Molina, & Borkovec, 1997).
The most common operationalization of worry is in the form of two questionnaires:
the Penn State Worry Questionnaire (Meyer, Miller, Metzger, & Borkovec, 1990) and the
Worry Domains Questionnaire (Tallis. Eisenck, & Mathews, 1992). These questionnaires are
currently used as a measure of pathological worry and a measure of levels of normal worry,
respectively (Van Rijsoort, Emmelkamp, & Vervaeke, 1999).
Theoretical Models of Worry
Borkovec's Avoidance Model
With developments in cognitive and behavioral research (e.g. Bandura, 1969) the
possibility emerged that fear may not be solely maintained by overt behavioral avoidance.
Rather, individuals may cognitively avoid stimuli as well. Consequently, exposure to internal
anxiety responses became a possibly important part of effective and efficient exposure
treatments. These developments culminated in Foa and Kozak1s (1986) proposition that
simple stimulus exposure is not sufficient; exposure to fear responses, including emotional
and physiological arousal, also appeared necessary in exposure therapy. As such, cognitive
avoidance (resulting in technical exposure without fearful reactions) could prevent successful
treatment of anxiety (Foa & Kozak, 1986).
It is within this context that Borkovec’s research into cognitive avoidance began. In
1974 Borkovec reported that while systematic desensitization and exposure therapy resulted
in declining heart rates during repeated exposure in snake phobic individuals, a control group
7

who was instructed to imagine an avoidance response failed to show declining heart rates.
Instead, the control participants displayed maintenance of heart-rate arousal throughout the
exposure sessions. He concluded that indeed, cognitive avoidance, like behavioral
avoidance, could contribute to the maintenance of anxiety.
Since then, Borkovec and his colleagues have been the primary research team
investigating worry, and have proposed a theory of worry as an avoidance mechanism
maintaining anxiety, specifically within the context of GAD. They propose that the verbalthought nature of worry suppresses imagery and physiological responses normally associated
with successful fear processing (Foa & Kozak, 1986). Borkovec further argues that this
suppression is negatively reinforcing, creating an avoidance contingency, which results in
maintained anxiety. If untreated, the cycle of avoidance will result in strengthening of
anxiety and perceptions of uncontrollability over worry. This model is in many ways an
application of Mowrer' s (1947) two-stage model, which has been useful in understanding
other anxiety disorders but had previously not been part of GAD conceptualization.
Borkovec also speculates that worry may be negatively reinforced by the avoidance of more
emotional topics such as past traumas, negative childhood attachment experiences, or current
interpersonal difficulties (Borkovec et al., in press).
Wells' Cognitive Model
Wells (2002) proposed that pathological worry is maintained by negative beliefs
about worry concerning uncontrollability and danger, and negative appraisal of worry. These
beliefs are collectively called meta-worry or Type II worry. According to this model, positive
beliefs about the benefits of worry lead to individuals engaging in worry about various topics
8

as an attempt to problem-solve. This type of worry (Type I) is not conceptualized as negative
or problematic and continues only until a person is signaled to stop by a satisfactory feeling
that most possibilities have been contemplated. However, when a person internalizes beliefs
about worrying as bad or even harmful and Type II worry develops, such a signal is not
attained and worry becomes uncontrollable. Additionally, meta-worry results in increases in
anxiety (which are further perceived as dangerous), disruptions of adaptive cognitive
processes, and behavioral avoidance. Lastly, meta-worry causes individuals to engage in
often unsuccessful thought control attempts, which serve to confirm feelings of
uncontrollability and may actually increase thought intrusions (Wells & Carter, 2001).
Borkovec1s and Wells' theories are not contradictory in concept or predictions.
Both theories conceptualize worry as a cognitive strategy with negative consequences. Wells
proposes that the use of worry as a problem solving strategy is more intentional, while
Borkovec highlights avoidance processes that function independently of individuals'
awareness of this process. However, both suggest that worry occurs to serve a short-term
purpose while unfortunately interfering with proper emotional processing. Indeed, two
experimental studies by Wells and colleagues (Butler, Wells, & Dewick, 1995; Wells &
Papageorgiou, 1995) have tested and supported Borkovec1s hypotheses concerning worry
and emotional processing.
The two models differ, rather, in focus and approach. Wells distinguishes
interference with emotional processing as one negative consequence of worry. In contrast, as
Borkovec conceptualizes unsuccessful emotional processing as the most important
consequence of worry, his theory focuses almost entirely on mechanisms by which this
9

process occurs. Borkovec acknowledges meta-cognition to the extent that it is part of his
definition of pathological worry. For example, Roemer and Borkovec (1993) defined worry
by describing content and emphasizing that worry is experienced as unwanted and
uncontrollable. In Wells' study of meta-cognition, negative thoughts of worry
uncontrollability and danger v/ere the most robust meta-cognitions found in GAD clients.
Thus, Borkovec 1s theory can incorporate Wells 1 propositions, but focuses on the process
and outcome of emotional processing. Similarly, Wells acknowledges emotional processing
interference as a problematic consequence of worry; however, the model poses meta-worry as
the primary problem in pathological worry and GAD.
The two models also differ in theoretical approach. Wells' model is primarily
cognitive, focusing on the occurrence and consequence of beliefs. For example, in this model
behavioral avoidance is the result of the cognitive conflict between negative and positive
beliefs about worry. While Borkovec’s model is also concerned with types of cognitions, it
largely reflects a behavioral foundation. His theory hinges on behavioral contingencies,
particularly negative reinforcement and the two-factor model of anxiety (Mowrer, 1947).
Also more consistent with behavioral, rather than cognitive models, is the parsimony of
Borkovec' s model. For example, Wells and Papageorgiou (1995) found results consistent
with Borkovec1s model. They explained these results with a dual mechanism model
emphasizing both emotional processing and memory tagging, though the additive explanatory
value of the latter was very small.

10

Barlow 's Anxiety Model

Barlow (2002) proposed an etiological model of GAD that shares aspects of Wells’
and Borkovec ' s conceptualizations. It reflects a broader approach to anxiety and emphasizes
the psychological-biological vulnerability diathesis. Barlow also highlights the role of
uncontrollability. He posits that the experience of uncontrollable and unpredictable stressful
life events leads to a pattern of perceived uncontrollability and increased neurobiological
activity. That is, patterns of chronic apprehension, hypervigilance, and inflexibility
(cognitive and physiological), reflecting anxious individuals' perceptions of the world as an
unsafe place, are thought to begin with negative and stressful life events previously
experienced as uncontrollable and unpredictable.
According to Barlow’s model, individuals with such vulnerabilities are markedly
sensitive to stressful events. They do not feel able to control or predict the situation, which
results in negative affect and arousal. Thus not inclined toward overt attempts to change the
environment, they instead focus on internal evaluative processes. This attentional shift
results in various cognitive distortions about dangerousness. Such a cycle, causing still
further arousal, is similar to meta-cognition, a process that Wells conceptualizes as the most
problematic in GAD. Like Wells, Barlow also sees the initiation of worry as an unfinished
and unsuccessful attempt at problem-solving. However, like Borkovec, Barlow sees negative
reinforcement contingencies as maintaining pathological worry. Barlow emphasizes that
individuals’ tendency to view worry as problem solving is important to the extent that worry
is then reinforced by feelings of controllability. In addition, Barlow includes in his own
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model a concurrent process of imagery processing avoidance and restricted autonomic
response elaborated by Borkovec (Roemer, Orsillo, & Barlow, 2002).
In summary, each of these important theorists recognize interference with adaptive
emotional processing as a consequence of worry and a problem in GAD. Borkovec and
Barlow distinguish the cognitive avoidance of imagery and restricted autonomic responding
as specific factors in this process. Both also speculate that previous stressful life events,
particularly those experienced as uncontrollable, contribute to the development of
pathological worry. In addition, Barlow stresses the importance of psychological and
biological vulnerabilities such as negative affectivity. Negative affecti

v or neuroticism is

one important factor that may predispose people toward difficulties in stressful situations.
Verbal Worry and Interference with Visual Imagery
In one of the early studies defining worry, Borkovec and iz (1990) investigated the
self-reports of thoughts of GAD clients and non-anxious controls during periods of relaxation
versus periods of worry. They found that during relaxation, individuals diagnosed with GAD
reported nearly equal amounts of thought and imagery, while relaxed controls reported a
predominance of imagery. Interestingly, during the worry periods, thought was the
predominant mental activity for both groups. GAD clients also perceived their mental
activity to be more distressing in both the worry and relaxation periods. Further support was
offered by the fact that when these same GAD clients completed a trial of therapy, their
thought-to-imagery ratios as well as their valence ratings resembled those of the controls.
These findings suggest that individuals with pathological worry are able to, and do engage in
some imagery' when relaxed. At the same time worry appears to consume a significant
12

portion of mental activity that normally includes visualization, even in the absence of
stressful stimuli (e.g. during relaxation). In addition, verbal thought activity seems to
characterize worry, regardless of the individual in which it is induced.
These findings were later replicated by Freeston, Dugas, and Ladouceur (1996).
Participants were college students who had reported excessive worry about two or more
topics on more days than not for at least 6 months or who had reported normal levels of
worry. Self-report data from these students indicated that when they worried, their mental
activity was primarily thought, rather than image. Additionally, excessive worriers reported a
significantly higher percentage of thoughts compared to normal worriers. In this study,
students also self-reported somatic symptoms. The number of somatic symptoms was
positively correlated with the percent of images, most strongly in the excessive worriers.
That is, those with the least imagery also reported the least sensations of physiological
arousal. In addition, in the excessive worry group only, there was a significant negative
correlation between the number of autonomic hyperactivity symptoms and the percentage of
thoughts. Though these findings would be stronger if physiological responses were actually
measured, they are consistent with Borkovec' s proposition that worry suppresses images and
arousal associated with normal emotional processing. In addition, the study provides frirther
evidence that worry is characterized by verbal thought activity as opposed to visual mental
imagery.
Fast and Watts (1994) also investigated thought content in high trait worriers.
Participants underwent worry and relaxation inductions followed by a

present-oriented

mentation” period. The findings replicated those of Borkovec and Inz (1990) in which
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participants reported nearly equal amounts of thoughts and images during relaxation while
the worry period was largely predominated by thoughts. Unexpectedly, during the control
period (present-oriented mentation), participants reported even more thought and less
imagery than during the worry condition. However, the latter findings are not unexpected in
that participants were essentially asked to engage in an analytical thinking task (for example,
to think about what the experimenter might be trying to test).
The Physiology o f Worry
As suggested above, Borkovec' s theory of worry predicts specific physiological
responses. It has been found that verbally articulating fears results in little cardiovascuolar
response, but that imagining a scene representing that fear results in considerable heart rate
increases (Vrana, Cuthbert, & Lang, 1986). Findings like these have resulted in the
conclusion that visual images as well as physiological arousal are important to successful
exposure treatment (Foa & Kozak, 1986). This finding, in the context of Borkovec' s theory,
suggests that worry is not an attempt at problem solving, but rather, it is an avoidance of the
images and consequently, physiological fear state associated with aversive imagery.
Early findings indicated that, unlike other anxiety disorders (where sympathetic
activation and reactivity is high), GAD clients showed only elevated muscle tension at rest
and in response to stressors. For example, two studies have found that individuals with GAD
differed from nonanxious controls in having increased muscle tension, but there were no
differences in skin conductance or heart rate (Hoehn-Saric & McLeod, 1988; Hoehn-Saric,
McLeod, & Zimmerli, 1988)
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In addition, college students reported that during worry they were aware of ""some' '
muscle tension and upset stomach, while there was less than “some” awareness of heart
rate/intensity (Borkovec, Robinson, Pruzinsky, & DePree, 1983). Indeed, the finding that
GAD clients reliably report symptoms mediated by the central nervous system (such as
restlessness, disturbed sleep, and muscle tension) but do not consistently report symptoms
mediated by the autonomic nervous system, led to the alteration of the symptom checklist for
GAD in DSM-IV (American Psychiatric Association, 1994). The DSM-IV symptoms
significantly discriminate between outpatients with GAD and those with other anxiety
disorders (Brown, Marten, & Barlow, 1995). It has been suggested that these particular
symptoms are the result of triggering the ""flight or fight' ' response without an available
overt avoidance response, and thal this is analogous to the ""freezing' 1 exhibited by some
organisms trapped in a threatening environment (Borkovec et al., in press).
Suppression in Response to Fear Material
Several experiments have found that worrying alters physiological reactions to feared
stimuli in certain situations. Borkovec and Hu (1990) specifically investigated the effect of
worrisome thought prior to several presentations of fearful images in speech-anxious women.
Participants were instructed to think relaxing, worrisome, or neutral thoughts just prior to
exposure to phobic imagery. The relaxation group showed a significant increase in heart rate
to the first image and habituation to subsequent images, whereas the worry group showed no
heart rate increases to the first image and consequently, no subsequent habituation. The heart
rate of the neutral group was consistently between the relaxation and worry groups. Thus,
worry interfered with normal physiological reactivity to the phobic images. Borkovec,
15

Lyonfields, Wiser, and Diehl (1993) replicated these findings and additionally found within
group correlations that showed the greater the amount of worrisome thinking just prior to the
image, the lower the heart rate response to the image. In the relaxation group, however, the
amount of thinking before the image was positively correlated with heart rate reaction to the
image. Though latter findings are somewhat contradictory with the worry and physiological
suppression hypothesis, findings for the worry group again indicate that worry interfered with
normal responses to a feared stimulus.
Similar effects have been found using different methods (Peasley-Miklus & Vrana,
2000). Undergraduate women who either reported fearing public speaking or being the
victim of a violent crime were engaged in thought-followed-by-imagery exposures (thirty and
fifteen seconds respectively). Type of thought (speech, victimization, relaxation) and
exposure focus (speech or victimization) were varied. Sets of worry and relaxed statements
and stressful scenes were determined and used with all participants. In replication of findings
reviewed above, relaxation thinking produced a significant increase in heart rate during
exposure whereas speech or victimization worry did not. This effect however, was dependent
on the use of pre-exposure worry as the reference as opposed to a pre-thought baseline.
Facial muscle tension responses were also associated with worry, consistent with Borkovec=s
conceptualization of worry inducing a state of physical and cognitive rigidity. However,
participants who worried prior to imagery reported the images as more arousing than those
who had relaxing thoughts prior to exposure. While the authors suggested that this is
somewhat contradictory with the avoidance hypothesis and the physiological findings,
continued subjective arousal may indicate failure of emotional processing (Hazlett-Stevens &
16

Borkovec, 2001). Thus, findings from objective measures of arousal supported the avoidance
model; however, subjective anxiety responses during these short exposure periods are
difficult to interpret.
While the three studies described above indicate that worry may serve an avoidant
function by dampening cardiovascular responses in fear situations, some studies contradict
these findings. Hazlett-Stevens and Borkovec (2001) found that when worry preceded in
vivo exposure to public speaking in speech anxious participants, physiological responses
were not dampened. The authors argued that the task of public speaking inevitably results in
a high degree of physiological activation, given its complex cognitive-motor demands . Thus,
the physiological suppression created by worry was attenuated by task demands.

However,

Davis, Montgomery, & Wilson (2002) found no significant difference in heart rate between
wonders and non-worriers who were required to perform a public speaking task.
Variability Suppression During Worry Episodes
The few investigations of the psychophysiological effects of worry induction have
revealed mixed results. One study found skin conductance responses differed between
individuals worrying or relaxing (Smith, 1991). Facial muscle tension also is associated with
worry (Peasley-Miklus & Vrana, 2000). However, research indicates that worry is itself not
necessarily associated with increases in heart rate. For example, in college students who
worried for more than 50% each day and those who worried 0-10% per day, no significant
heart rate differences between relaxation and worry periods were found (Borkovec, Robinson,
Pruzinsky, & DePree, 1983). In the two studies reviewed above on the effects of worry prior
to exposure to stressful material (Borkovec & Hu, 1990; Borkovec, Lyonfields, Wiser, &
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Delhi, 1993), there were no significant heart rate differences during the worry, relaxed, or
neutral thinking periods.
Some studies have found heart rate differences but have largely emphasized
differences in heart rate variability. Heart rate naturally varies with inhalation and exhalation,
as well as in response to stimuli. Restrictions in normal cardiac variability are used as
indicators of vagal tone (Cacioppo & Tassinary, 1990). Lyonfields, Borkovec, and Thayer
(1995) conducted an investigation of vagal tone in college students meeting criteria for GAD
and control participants during baseline periods as well as during aversive imagery and
worrisome thinking. Both GAD and control participants first relaxed and then engaged in
four consecutive one-minute aversive imagery periods. All participants then similarly
engaged in four one-minute worrisome thinking periods.
Results indicated that control participants' heart rate variability decreased
significantly from initial baseline to imagery and from imagery to worry. During the final
baseline, there was again more heart rate variability. In the GAD group, however, variability
was significantly restricted during the initial baseline period and continued to be low d’lring
experimental periods. Only the reduction between worry and final baseline was significant.
Heart rate measures revealed similar results. Average heart rates were higher for GAD
individuals, though not significantly so, in all periods. Heart rate for the individuals in the
control group increased significantly from baseline to imagery, but increases were not present
in the GAD participants. In other words, when instructed to worry, the control group showed
heart rate variability patterns predicted to be present in GAD (i.e. inflexibility), while the
GAD participants showed the same pattern chronically. These findings provide support for

the proposition that worry restricts physiological flexibility, and may be reinforced by that
function.
Heart rate variability in GAD and worry was further investigated by Thayer,
Friedman, and Borkovec (1996). In this investigation, 34 non-medicated self- or agencyreferred GAD clients comprised the experimental group while 32 nonanxious individuals
served as controls. All participants engaged in relaxation and worry periods, during which
they worried as they normally would. Between group differences as well as worry period
results indicated that worry was associated with less heart rate variability. Thus, in this
experiment, worry resulted in restricted heart rate variability, as well as moderate increases in
heart rate overall. However, Davis, Montgomery, & Wilson (2002) measured average heart
rate and heart period variability of high and low worriers and found no significant differences
while participants relaxed, engaged in non-stressful cognitive tasks, worried, or engaged in
aversive imagery.
Based on their findings, Borkovec and colleagues suggest that the most pertinent
findings, and area in need of further study, is that of vagal tone, reflected in cardiac
variability. They propose that, because vagal tone is largely controlled by the
parasympathetic nervous system, further research in this area may reveal important
relationships between PNS activity and GAD. Interestingly, several experimental tasks
known to decrease autonomic variability (mental arithmetic, recall of a past aversive event,
threat of shock, and isometric grip; Grossman, Stemmier, & Meinhardt, 1990; Grossman &
Svebak, 1987) involve processes that are characteristic of GAD clients.
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Worry and Negative Affect
Individuals diagnosed with GAD and those with Major Depression have shown
equally elevated levels of pathological worry (Starcevic, 1995). It is possible that worry and
its unique pathological properties accounts for the robust relationship between these two
disorders. Alternatively, it has been argued that worry is a lower-order factor of the construct
of negative affect (Brown, Chorpita, & Barlow, 1998).
The most widely cited hierarchical model of anxiety and depression is that of Clark
and Watson (1991). These authors suggest that the high correlations between anxiety and
depression at the symptom and syndrome level reflect a common underlying non-specific
factor, termed negative affectivity (NA). According to the authors, NA is characterized by a
tendency to be anxious, worried, distressed, self-critical, and to hold a negative view of self.
In contrast, positive affectivity (PA) reflects an individual1s level of well-being, energy,
affiliation, and social dominance (Clark & Watson, 1991; Watson & Clark, 1984). The third
dimension of the model is heightened autonomic arousal (AA), including, for example,
racing heart, trembling, and shortness of breath. These factors combine in the “tripartite”
model of anxiety and depression. In this model, negative affectivity is over-present in both
depression and anxiety, accounting for the overlap between them. Depressed individuals are
also lacking in positive affectivity. Anxious individuals have normal levels of positive
affectivity, but are plagued with high levels of autonomic arousal. Given the lack of typical
autonomic hyperarousal, and GAD1s high comorbidity with depression, chronic worry may
represent a pure manifestation of NA or the trait of neuroticism (Rapee, 1991).
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Brown, Chorpita, and Barlow (1998) examined the structural relationships among
dimensions of DSM-IV anxiety and mood disorders as well as the dimensions of the tripartite
model above. Using a large sample of patients diagnosed with anxiety and mood disorders,
Brown et al. confirmed the influence of higher-order factors such as NA and PA on the
various anxiety and depression domains, in a manner consistent with the tripartite model.
The predicted positive relationship between AA and anxiety was found to be significant for
panic disorder, but not for obsessive-compulsive disorder (OCD) and social phobia.
Interestingly, after accounting for the variance due to NA, a significant negative correlation
emerged between GAD and AA, lending further support for the suggested relationship
between worry and the suppression of AA.
One study found that NA was a good predictor of emotional processing following
exposure to a stressful film. However, this relationship was mediated by pathological worry
indicating that worry may not be simply a manifestation of the higher order variable, but
rather a mediator that may influence behavior in important ways (Turovski, 1999).
Unfortunately, the video used in this study did not induce stress as it was intended to and
instructions to focus upon it unduly influenced the extent to which mental processing was
visual. Therefore, further study of the relationship between higher order factors, such as
negative affectivity, and emotional processing is needed.
Worry and Emotional Processing
Borkovec has speculated that worry is reinforced by the non-occurrence of feared
events and by its relative superficiality. That is. by worrying about relatively minor to*

s, an

individual avoids more emotional topics such as past events or difficult relationships. While
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there is some preliminary self-report data consistent with these hypotheses (Borkovec &
Roemer. 1995; Davey, Tallis, & Capuzzo, 1996), the extent to which worry serves to avoid
more emotional topics has not been experimentally investigated. Researchers have, however,
begun to investigate Borkovec' s specific hypotheses regarding the effects of worry on
emotional processing.
Emotional processing is the process by which emotional responses to fearful stimuli
decrease. It has been investigated primarily in the context of anxiety disorders in which a
specific object of fear is available (e.g., heights or crowds), and is characterized by an
increase in emotional responses immediately following stimuli presentation, followed by
gradual decreases in responses. In successful exposure therapy, reductions are seen within
and between exposure sessions, until the stimuli no longer elicit fearful responses. Based
upon laboratory experiments, Lang1s bioinformational model posits that the experience of
fear includes physiological responses that reflect a response structure stored in memory.
Thus, physiological activity, along with self-reports of fear, are indices of access to the
memory fear structure (Lang, 1977; 1979).
Foa and Kozak (1986) used this
successful emoC

..islanding of fear to propose mechanisms of

processing. They proposed that in order for fear reduction to occur, the

fear structure must be activated and information incompatible with its pathological elements
must be incorporated. Specifically, fear activation must include subjective and physiological
arousal. In imaginal exposure, stimulus, response, and meaning information must be
accessed by vivid imagery in which patients visualized themselves really being in the scene,
as opposed to watching it. The inevitable habituation occurring during exposure sessions in a
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sate environment facilitates change in the fear memory stricture. Among other variables,
cognitive avoidance is specified as a source of failure in emotional processing. Foa and
Kozak' s model is widely accepted and is supported by treatment outcome studies indicating
that among individuals with various phobias, stronger physiological responses during
exposure is positively related to treatment success (Borkovec & Sides, 1979; Lang, Melamed,
& Hart. 1^70; Watson & Marks, 1971).
Borkovec1s theory places GAD, like other anxiety disorders, within this model.
Worry is maintained because its verbal nature prevents imagery processing and restricts
physiological responsiveness. Thus, worry is immediately negatively reinforced, becomes
habitual, and precludes the emotional processing of many emotional topics. Studies reviewed
above addressing the physiology of worry have shown that worry interferes with successful
physiological habituation, an indicator of emotional processing (Borkovec & Hu, 1990).
However, several experiments have investigated specifically the impact of worry on
emotional processing, using additional measures of emotional processing.
Jones and Davey (1990) found that mentally rehearsing the unconditioned stimulus (a
loud tone) from previous conditioning trials contributed to the maintenance of fear during
subsequent conditioned stimulus-only (triangle presentation) trials. In contrast, when
participants engaged in intervening periods of neutral imagery or aversive imagery unreiated
to the UCS, a normal extinction pattern emerged. Similarly, when speech anxious
participants worrv as opposed to relaxing prior to in-vivo exposure, interesting results
emerge. Though physiological responding was similar in worry and non-worry participants,
repeated exposures resulted in increases in subjective anxiousness in the worry group only
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(Hazlett-Stevens & Borkovec, 2001). Thus, with subjective measures, worry interfered with
successful emotional processing in an in-vivo exposure treatment analog. This finding,
however, has yet to be replicated and further investigation of worry and in-vivo exposure is
needed.
Borkovec, Robinson, Pruzinsky, and DePree (1983) conducted an experiment
designed to test the effects of worry in college students who reported either worrying most of
the time or very rarely. These authors hypothesized that because worry shared some
characteristics with the fear process, short periods of worry, like fear, should result in more
thought intrusions compared to long worry periods. Specifically, they predicted that
engagement in worry for only 15 minutes would lead to increased negative thought intrusions
and decreased ability to focus attention, while lengthy worry periods would result in less
negative thought intrusions and increased focusing ability (i.e., hah:tuation would occur).
Cardiovascular responses were also recorded during three phases of the experiment. First,
participants spent five minutes focusing on breathing and relaxing. Participants then spent 30
minutes in the experimental period during which they either simply let their mind wander,
relaxed for the first 15 minutes and worried for the last 15 minutes, or worried for the whole
period. They then focused on breathing and relaxed again for five minutes. During the
relaxation periods, participants were prompted by a beep to indicate whether they were
focused on breathing, distracted by negative thoughts, distracted by positive thoughts, or
distracted by other thoughts. Results indicated that negative distractions significantly
increased in the 15-minute worry condition and decreased in the no-worry and 30-minute
wony condition. There were no significant findings for focusing, positive thoughts, or other
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thoughts, nor were there any group by treatment interactions. These findings suggest that like
fear, short periods of worry do not facilitate emotional processing. Instead, unwanted mental
intrusions can be increased. While these findings are consistent with Borkovec1s
conceptualization of verbal worry interfering with emotional processing, a visual imagery
group was not included. The specifically hypothesized beneficial effects of visual
processing, as opposed to verbal worry, were not assessed. In addition, the findings suggest
that merely using a very prolonged worry exposure (30 minutes), regardless of the vk oal or
verbal nature of the worry, can facilitate emotional processing. In sum, this provides sound
evidence for the problematic effects of short periods of verbal worry. However, the
methodology does not allow for conclusions regarding the efficacy of visual imagery, the
proposed mechanism of emotional processing.
Two studies have examined the differential effects of worry and imagery following
exposure to a stressful stimulus in non-diagnosed students. In the first study, (Butler, Wells,
& Dewick, 1995), normal participants were shown a graphic and highly aversive film about
an industrial accident. In a prior study, participants reported that the film caused feelings of
anxiety (Wells, 1991). Participants were shown the film in a group format. Following
exposure to the film, participants were requested to follow instructions written in randomly
distributed manuals that assigned them to either worry verbally about the film, visualize
images from the film, or “settle down” for a period of four minutes. Results indicate that
following the induction, anxiety decreased for the participants in the worry and settle-down
groups, but remained elevated in the imagery group, significantly more so than in the control
group. However, participants in the worry group reported significantly more intrusive
25

thoughts about the film relative to the other two groups in the three days following the
experiment. The authors interpreted these findings as indicating that worry may serve to
reduce subjective distress in the short-run, but interfere with emotional processing and
maintain anxiety in the long-nan.
Wells and Papageorgiou (1995) replicated and expanded upon the above study by
randomly assigning participants into five groups: worrying about the film, worrying as usual
about a personally relevant topic, imaginal rehearsal about the film, a distraction group, and a
relaxation group. The authors hypothesized the emergence of a linear trend in the frequency
of subsequent intrusive images among the groups, such that control participants would
experience the least amount of intrusive images, followed by participants in the imagery
condition, distraction condition, usual worry condition, and finally by the film worry
condition. This prediction was based on the assumption that the group worrying about the
film would both tag threatening information in memory about the film, as well as avoid
emotional processing of the film. In contrast, the authors predicted that the worry as usual
group would show a blocked emotional processing effect without the tagging effect.
Results of the study generally supported this linear trend, with the worry about the
film group reporting significantly more intrusions compared to the control group over the
three days following exposure to the film. However, the difference between the worry as
usual group and the control group failed to reach significance and the difference between the
number of images between the two worry conditions was so small that the results would seem
to be more consistent with Borkovec’s than Wells1 model. Hypothesized tagging effects
were quite small when compared to the effects of worry induction. For example, the
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difference in average number of intrusions between the worry groups and all other groups
was >3.0, while the difference in average number of intrusions between the usual worry and
film worry groups was near 0.33. This study again provides support for the problematic
nature of verbal worry. Particularly, the brief longitudinal design shows that worry can result
in increased intrusions for several days, not only during short periods immediately following
experimental manipulation. However, inconsistent with emotional processing theories, the
image group experienced more intrusions than the relaxation group. Again, beneficial effects
of visual processing were not supported. However, the visual worry induction may not have
appropriately accessed the fear structure, as suggested as necessary for successful exposure
(Foa & Kozak, 1986). That is, participants were not instructed to imagine themselves and
their reactions in the situation; rather they were told to visualize about the film and its
implications. Thus, a comparison of the effects of verbal worry versus imaging as it has been
used in successful exposure therapy is needed. In addition, as intrusive thoughts are the
primary presenting problem in pathological worry and GAD, intrusive thoughts should be
measured as well as intrusive images.
One study has tested Borkovec' s proposed mechanisms, as well as the hypothesis
that worry is a phenomenon distinct from the higher order factor of negative affectivity.
Turovski (1999) exposed a mixed group of patients meeting criteria for at least one anxiety
disorder and normal control participants to an anxiety provoking film. Following the
exposure, participants were asked to engage in ruminative strategies they typically would use
when processing such materials. Both trait negative affectivity and current subjective anxiety
measures were administered prior to and following the experimental manipulation to examine
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the impact ot these variables on post-event processing. Participants were then re-exposed to
the traumatic film. Self-report of somatic arousal and anxiety, as well as heart rate
responding were measured throughout both viewings. Pariticipants1 reactivity to the second
film, a measure of desensitization, was predicted to vary according to participants’ selfreported mental activity during the processing period between films. After the completion of
the experiment, participants were asked to keep a diary of intrusive thoughts and images for
the subsequent three days.
Results indicated that pathological worry mediated the relationship between trait
negative affectivity and subjective anxious reactivity to the second film and subsequent
intrusive thoughts. The inclusion of worry in a regression model attenuated the relationship
between negative affectivity and these measures, with the effects no longer being significant.
The hypothesis that pathological worry would be positively related to tension during the
experimental manipulation, and negatively related to autonomic arousal was not supported.
In addition, pathological worriers did not use less imagery and use of imagery versus verbal
mentation did not predict emotional processing measures. However, because the use of
imagery was high for all participants, the authors suggest that the findings were unduly
influenced by the visual nature of the film as well as the specific instructions to focus on it.
Because heart rate did not significantly change during the experimental manipulation, the
validity of the video as a means of inducing stress is questionable. Overall, the author
concluded that worry does not simply reflect the impact of higher-order factors, but may play
a significant role in mediating the relationship between negative affect and emotional
disorders. Though responses to repeated exposure would provide an important measure of
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emotional processing, conclusions on the effects of Borkovec’s proposed mechanisms cannot
be drawn because of the experiment’s methodological problems.
Smith (1991) also investigated the impact of worry and Borkovec' s proposed
mechanisms on emotional processing. College students were arbitrarily assigned to one of
three conditions, worry exposure, normal worry, and relaxation. The worry exposure was
intended to serve as an analog to the clinical technique outlined by Barlow (2001) and
included in their treatment protocol for GAD (Craske, Barlow, & 0 1Leary, 1992).
Participants engaging in worry exposure are asked to visualize scenarios vividly, as if they
were really there. Emotional processing was measured by intrusive thoughts during 5-minute
periods before and after the experimental manipulation and by habituation of subjective and
physiological responses during the exposure. During the fifteen-minute experimental period,
participants in the worry exposure condition were asked to focus on catastrophic images
associated with specific worries. In the normal worry condition, participants were instructed
to worry as they normally would about a number of personally relevant worry topics. The
control group was instructed to relax. Throughout the exposure period, participants were
signaled to complete mental content and subjective anxiety ratings. Immediately following
these ratings, participants were reminded of their respective tasks. Heart rate and skin
conductance were monitored throughout the entire period and were summarized in 30 second
segments.
Results indicate that both heart rate and skin conductance levels were elevated during
the exposure period for the normal worry group only. Examination of the variability of heart
rate and skin conductance level revealed no significant differences. Habituation effects were
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not found in the worry exposure condition. Participants in both the worry exposure and
normal worry conditions reported higher ratings of unpleasant affect and anxiety than
participants in the relaxation condition. Consistent with Borkovec1s model, following the
exposure, the normal worry group reported the most negative thought intrusions, significantly
more than the relaxation condition, with worry exposure falling nonsignificantly between
normal worry and relaxation. That is, the normal worry condition generally created predicted
findings. The visual imaging engaged in during worry exposure, however, did not result in
habituation during exposure or decreases in negative thought intrusions following exposure.
Given that the imagery manipulation included instructions consistent with those suggested by
Foa and Kozak (1986) for successful exposure, the lack of arousal at imagery induction
suggests that perhaps habituation could not occur because a fear response was not adequately
accessed.
Summary and Conclusions
Chronic, uncontrollable worry is the defining feature of GAD and is a key feature of
other mood disorders. GAD has been historically difficult to treat (Fisher & Durham, 1999)
and has remained less well understood than other anxiety disorders. As a result, considerable
research and several theories of worry have been recently developed (Barlow, Chorpita, &
Turovsky, 1996; Borkovec, 1998; Wells, 1995). Barlow and Borkovec consider interference
with emotional processing a crucial consequence of worry and speculate that stressful life
events, particularly those experienced as uncontrollable play a role in the development of
pathological worry. Barlow additionally conceptualizes worry within a broader
understanding of anxiety and emphasizes the importance of predisposing variables such as
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negative affecti’. ,ty. However, Borkovec and his colleagues have conducted the bulk of the
research in this area and have proposed an avoidance model of worry. According to this
model, worry is automatically negatively reinforced by the avoidance of imagery and somatic
reactivity associated with fear. Consequently, worry precludes emotional processing and
both fear associations and worry are maintained.
There is some empirical support for Borkovec' s model. As proposed by the model,
evidence suggests that worry is negatively valenced verbal thought activity that is inversely
related to imagery, and predominates GAD clients’ mental activity (Borkovec & Inz, 1990).
Several studies have specifically investigated the effect of worry on emotional
processing. Short worry periods have resulted in increased intrusive thoughts during
immediately subsequent relaxation periods and intrusive images during three days following
a stimulus exposure. However, visual imagery exposure has not conversely resulted in
reductions in negative outcomes as predicted by the avoidance model. The few studies
examining psychophysiological support of Borkovec’s theoretical predictions have yielded
mixed results. However, methodological and theoretical advances have yielded some results
to suggest that worry may be associated with diminished autonomic flexibility.
Clearly, replication of extant findings and further investigation of worry and
emotional processing are needed. Specifically, exposure theory and empirical findings with
phobic patients indicate that success in emotional processing should be measured across
exposure sessions using subjective and physiological measures. In addition, the impact of
worry on these process measures, relative to other important state and trait factors should be
investigated.
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Overview o f the Current Experiment
This study investigated worry and emotional processing in a group of student
participants not diagnosed with GAD. The usefulness of results gained from non-clinical
participants is supported by Borkovec' s (1994) assertion that nearly all experimental effects
found in GAD clients are observed in non-GAD participants when verbal worry about
pressing concerns is induced. To further understand the effects of worry on non-clinical
populations, participants were pre-screened and grouped into high or low levels of worry
tendency. Participants were instructed to verbally worry (verbal exposure) or maintain
mental imagery (visual exposure) about personally relevant worry topics for two fifteenminute periods. Emotional processing was measured by determining the number of
participants’ intrusive thoughts and images (positive and negative) during relaxation periods
following each of two exposures, with higher numbers of negative intrusive thoughts and
images indicative of more successful emotional processing. Emotional processing was also
measured by assessment of changes in subjective and physiological responses across the two
exposure periods; that is, habituation.
The primary objective of this investigation was to assess the differential effects of
verbal versus visual exposure as indicated by indices of emotional processing across two
exposure and relaxation periods. In addition, this experiment tested Borkovec1s proposed
mechanisms of emotional processing. Verbal worry has been hypothesized to interfere with
emotional processing by suppressing visual imagery and precluding habituation. Thus, the
degree of ver’oal/visual processing was manipulated and assessed, and subjective as well as
physiological habituation was monitored. The experiment is also an attempt to replicate and
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elaborate on previous research concerning two other factors that have been identified as
potentially important in pathological worry: negative affectivity and history of stressful life
events. Thus, the predictive contribution of experimental variables to arousal during
exposure was analyzed, controlling for baseline, negative affectivity, and stressful life events.
Research Hypotheses
Research hypotheses were the following:
(1) For negative thought intrusions (NTI) and positive thought intrusions (PTI) during the
post-exposure relaxation periods, there will be a three-way interaction (High/Low Worry X
Exposure Condition X Time) such that the high worry/visual exposure group will have
greater decreases in NTIs and greater increases in PTIs across relaxation periods 1 and 2. (2)
For subjective and psychophysiological measures of arousal during exposure periods, there
will be a three-way interaction (High/Low Worry X Exposure Condition X Time) such that
for the high worry/visual exposure group only, measures will decrease from Worry Period 1
to Worry Period 2.
(3) Main effects will show that, overall, high worriers will have higher levels of arousal
during exposure and more negative intrusive thoughts during relaxation periods, compared to
low worriers.
(4) In supplemental analyses, visual exposure condition and high worry score will be
significant predictors of increased arousal during exposure, after controlling for baseline,
negative affectivity, and number of stressful life events.
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Statistical Design and Analyses
Primary analyses. The primary outcome variables in this study were (a) number of
thought intrusions (negative and positive) during relaxation; (b) ratings of subjective anxiety
during exposure periods; (c) cardiac interbeat interval (IBI); (d) cardiac beats per minute
(BPM); (e) skin conductance amplitude; and (f) significant skin conductance responses
(SCR). For each of these dependent variables, a 2 (high vs. low worriers) X 2 (visual vs.
verbal exposure condition) X 2 (within participants factor: exposure one and exposure two)
ANOVA was conducted to determine emotional processing across exposure periods. For
subjective anxiety ratings and psychophysiological arousal measures, baseline levels were
controlled by including baseline as an additional within-participant factor.
Supplemental Analyses
In supplemental analyses the following variables were entered into a simultaneous
multiple regression model predicting arousal measures during each experimental period one:
visual versus verbal exposure condition, PSWQ (Worry) score, number of stressful life
events (SLEs), and PANAS (Negative Affectivity) score.
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CHAPTER II
METHOD
Participants
In a group setting, 986 students completed a screening measure, the Penn State Worry
Questionnaire (PSWQ), and those scoring in the upper and lower 25th percentiles of the
screened sample were invited to participate in the experiment. Twenty-rwo declined the
invitation; one hundred one accepted (77 female, 24 male) and were participants in this study.
Random assignment balanced for gender resulted in four experimental groups: high
worry/visual exposure (« - 24), high worry/verbal exposure (« - 27), low worry/visual
exposure (n = 24), and low worry/verbal exposure (n - 26). The mean age for participants
was 20.55 (SD = 3.03) years, and participants had been enrolled in college for an average of
1.89 (.SD = 0.93) years. Ninety six percent were white, 89% were never married, and 8% of
participants were taking anxiolytic medication. All participants received psychology course
extra credit points for their participation.
Questionnaires
Penn State Worry Questionnaire
The Penn State Worry Questionnaire (PSWQ; see Appendix A) is a 16-item selfreport questionnaire developed as a trait measure of worry (Meyer, Miller, Metzger, &
Borkovec, 1990). Specifically, this measure is designed to assess the tendency to engage in
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excessive, generalized, and uncontrollable worry (i.e. pathological worry as found in GAD
patients).
Participants are asked to rate to what extent statements are typical of them on a scale
of 1 ("'n o t at all' ' ) to 5 (""very typical'') . Examples include ""I know I shouldn11 worry
about tilings, but I just can' t help it,' 1 ""As soon as I finish one task, I start to worry about
everything else I have to do,' 1 and ""I find it easy to dismiss worrisome thoughts.' ' Like
the latter example, four of the items are reverse-scored. The possible range of scores on the
PSWQ is 16 to 80.
Using factor analysis, Ladouceur et al. (1992) found that one general worry factor
accounted for 85% of the total variance in the PSWQ scores among college students. Among
anxiety disordered clients, Brown, Antony, & Barlow (1992) found that a single factor
accounted for 51.1% of the total variance in PSWQ scores. In addition, they report that GAD
clients scored higher on the PSWQ than all other anxiety disorder groups. Thus, the PSWQ
has acceptable construct validity and can discriminate GAD clients from those with other
anxiety disorders (Molina & Borkovec, 1994).
The PSWQ has also been found to have high internal consistency in college students
and anxiety disorder clients (alpha = .88 to .93, Brown et al., 1992; Davey, 1993; Meyer,
1990) and high test-retest reliability (r = .72 to .93, Meyer, 1990). With respect to
discriminant validity, PSWQ has been found to be distinct from various measures of state and
trait anxiety and depression measures (Meyer, 1990; Molina & Borkovec, 1994). Nondiagnosed college students have scored an average of 47.65 (SD = 12.99, Ladouceur et al.,

36

1992) on the PSWQ while GAD clients have scored an average of 67,66 (SD = 8.86; Molina
& Borkovec, 1994).
In this study, the PSWQ was used as a screening measure to identify individuals with
high or low levels of problematic worry.
The Worry Domains Questionnaire.
The Worry Domains Questionnaire (WDQ; see Appendix B) is a 25-item self report
measure designed to assess worry presence and content in non-clinical adult samples (Tallis,
Eysenck, & Matthews, 1992). Items on the WDQ reflect 5 different worry domains:
relationships, lack of confidence, aimless future, work, and financial. Respondents are
instructed to indicate how much they are worried about each item on the questionnaire on a
scale of 1 (not at all) to 5 (extremely). The range of possible scores on me WDQ is 0 to 100.
Tallis, Davey, and Bond (1994) found that college students scored an average of 21.2 (SD =
3.4) on the WDQ, while GAD patients scored an average of 37.8 (SD - 12.9).
The WDQ has demonstrated good internal consistency (Cronbach1s alpha = .92;
Tallis et ah, 1994) and test-retest reliability (.79; Davey, 1989) in student populations. It
correlates highly with the PSWQ (r = .67) and STAI-T (r = .71). In the current study, the
WDQ was used to facilitate the identification of worry domains for individual participants.
Positive and Negative Affectivity Schedule
The Positive and Negative Affectivity Schedule (PANAS; Watson, Clark, & Tellegen,
1988; see Appendix C) assesses positive and negative affectivity by listing 20 feelings and
emotions and asking respondents to indicate on a scale of 1 (very slightly) to 5 (extremely)
the extent to which they generally feel each emotion. Positive and negative affectivity scores
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may range from 10 to 50. However, only the negative affectivity (NA) score was used as a
variable in this study. The PANAS has been found to be internally consistent (alpha = .84 to
.90) and moderately reliable (two-month test-retest = .68 to .71) (Watson, et al., 1988).
Watson and Clark H991) found a significant relationship (r = .40) between the PANAS selfratings and mood ratings provided by participants’ peers, providing support for the external
validity of this measure. While the PANAS instructions can be varied to reflect time frames
of interest (i.e. state vs. trait affectivity), the trait version, asking participants how they feel
Ain general,” was used in this study.
The Life Experiences Survey
The Life Experiences Survey (LES; Sarason, Johnson, & Siegel, 1978; see Appendix
D) was designed to assess positive and negative major life experiences as well as the degree
of impact of each endorsed event. The instrument lists 47 common negative life events and
10 additional events specifically pertaining to student populations. In addition, there are
three blank items allowing participants to indicate experiences that were not included in the
list. Negative event scores have been found to be moderately reliable, with test-retest
correlations ranging from .56 to .88 (Sarason, Johnson, & Siegel, 1978). The validity of selfreport of life event occurrence has not been confirmed by corroboration; however,
undergraduate students’ LES scores are independent of current mood (Siegel, Johnson, &
Sarason, 1989). For this experiment, the instructions were modified in several ways.
Respondents were asked to endorse an item if the event ever occurred in their life and the
event' s occurrence had a serious negative impact on their life. In addition, respondents were
asked how many times endorsed events happened and the degree to which they felt control
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over these events on a scale of 0 (1 felt I had no control at all) to 4 (I felt completely in
control).
The Beck Depression Inventory - Second Edition (BDI-II)
The BDI-II (Beck, Steer, & Brown, 1996; see Appendix H) is a 21-item instrument
that asks participants to indicate how they have felt over the past seven days. Each item
assesses a particular symptom of major depression and contains four response options. Thus,
a participant' s response on each item is assigned a score from 0 to 3 points, with higher
points indicating a higher level of depressive symptomatology on that item. The BDI-II is
characterized by good internal consistency (alpha = .91), test-retest reliability (r = .93), and
criterion-related validity, strongly correlating (r = .83) with structured clinical interview
scores (Beck, Steer, & Brown, 1996; Sprinkle et al., 2002; Steer, Kumar, Ranieri, & Beck).
Arousal and Processing Measures
Mental Content Ratings
During the exposure periods, participants indicated at 5 time periods whether their
mental content reflected (a) thinking, (b) imaging, (c) both, or (d) unsure (see Appendix E).
This method was developed by Borkovec and Inz (1991) to measure mental content during
worry exposure periods.
Subjective Aivciety Ratings
Participants1 subjective anxiety during exposure periods was assessed by their
indicating, in response to a cue, their current level of anxiousness on a scale from 0 to 100, at
5 time periods (see Appendix E).
Intrusive Thoughts/Intrusive Images
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During relaxation periods, respondents were asked, in response to a cue, to indicate
on a self-monitoring form whether they were (a) focused on their breathing, (b) distracted by
a negative thought or image, (c) distracted by a positive thought or image, or (d) distracted by
other. This monitoring method was first used by Borkovec, Robinson, Pruzinsky, and
DePree (1983), and was modified in this experiment to also include intrusive images.
Heart Rate
Average heart rate, measured in beats per minute (BPM) and interbeat interval (IBI)
were measured throughout exposure periods. IBI, a measure that should be more sensitive to
heart rate variability (Thayer, Friedman, & Borkovec, 1996), was a calculated average time
between heartbeats in milliseconds. A low IBI indicates accelerated heart rate which, in the
absence of motor activity is used as a psychophysioiogical indicator of emotional arousal
(Andreassi, 1995).
Skin Conductance
The number of significant skin conductance responses (SCR) and average skin
conductance level (SCL), in microSiemens, were measured throughout the experiment. Each
of these is a measure of eccrine (sweat) gland activity in fingertips. Eccrine gland activity
responds only weakly to small temperature changes and strongly to arousing stimuli; thus it is
typically employed as a psychophysioiogical indicator of emotional arousal (Andreassi,
1995).
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Task Difficulty

Following both exposure periods, respondents were asked to indicate, on the self
monitoring form, how difficult it was for them to engage in the experimental task (i.e.,
imaging or thinking) on a scale of 0 (I had no difficulty) to 100 (I was not able to do it).
Apparatus
A two-way intercom and a video monitor allowed for communication with
participants as well as monitoring throughout the experiment. In addition, participants were
visible to the experimenter via a one-way mirror between the adjacent experimental rooms.
Skin conductance responses were measured by placing silver/silver chloride electrodes (0.5
cm‘) manufactured by Med Associates (type TDE 20) to the distal phalanx of the middle and
ring fingers of the non-dominant hand. The electrodes were filled with conducting paste
according to the specifications of Venables and Christie (1980) and were secured with an
adhesive electrode collar. Electrodes were connected to a SC4 Self-Balancing Skin
Conductance Amplifier powered by a PDU2 unit manufactured by Contact Precision
Instruments. The amplified signal was sent to a MC8 A-D converter interfaced with an IBMcompatible computer. Heart rate was measured using a photoplethysmograph attached to the
forefinger of the non-dominant hand. The same Contact Precision Instruments that amplifies
and converts skin conductance data collected and amplified heart rate data. Skin conductance
and heart rate data reduction analysis was accomplished using Psylab software designed by
Contact Precision Instruments.
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Procedure
Screening
The primary researcher or a research assistant conducted screening sessions in a group
setting. Participants provided consent (see Appendix F) for the screening procedure and
completed the PSWQ, LES, BDI-II, and PANAS. Those students whose PSWQ scores were
in the upper and lower 25lh percentiles of the screening sample were contacted by telephone
and invited to participate in the experiment. Students who scored in the moderately high
range on the BDI-II (scores of 20 or more) and/or who endorsed suicidal intent were referred
for psychological services and were not asked to participate in the experiment, as the worry
exposure may have exacerbated their depressive symptoms.
Pre-exposure Instructions
All experimental sessions were conducted by the principal researcher or trained
research assistants. Upon arrival, participants were provided with an overview of the study
and provided written consent (see Appendix H) to participate in the experiment. Participants
were then seated in a comfortable lounge chair. The self-monitoring forms were then
presented to the participants, and the mental content rating, subjective anxiety rating scales,
and intrusive thoughts/images recording procedures were described. The experimenter
informed the participants that they would be cued to complete items periodically throughout
exposure and relaxation sessions via an intercom. Psychophysiologal transducers were then
explained and attached, and psychopysiological responses were measured during a 5 minute
adaptation and a five minute baseline period.
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Following baseline psychophysiology measurement, participants completed the
WDQ. Using the completed WDQ as a guide, participants identified a subject area that they
worried most about. The experimenter provided instructions to participants about how to
distinguish thoughts from images, using examples of each. The experimenter then assisted
the participants in generating three to five worrisome thoughts (verbal worry group) or
images (visual imagery group) associated with the primary worry topic. These were recorded
on the WDQ by the experimenter to be used for later prompting.
Exposure Periods
The experimenter then left the participants alone in the experimental room and
instructed participants that they should begin to verbally worry about or visually imagine the
pre-selected topic or scene. Participants were cued every 1.5 minutes, at which time they
alternatively completed subjective anxiety and mental content ratings for a total of five
subjective anxiety ratings and five mental content ratings. Immediately following the mental
content ratings, participants were briefly reminded of their pre-selected worry or image topics
or scenes.
Upon completion of the first exposure period, participants indicated how difficult they
found their worry or image tasks. They were then asked to relax and focus on their breathing
for five minutes. During the relaxation period, participants were prompted once per minute
to indicate the presence of intrusive thoughts or images (negative, positive, or other) on the
self-monitoring form. This relaxation period was followed by a second exposure and a
second relaxation period. All instructions were the same as in the first exposure and
relaxation periods.
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Debriefing
Following the final relaxation period, participants were thanked for their participation
and thoroughly debriefed. Rationale for conducting this particular study was explained and
participants were provided an opportunity to ask questions or discuss concerns related to the
study. Additionally, a list of referral resources was provided for participants seeking
additional psychological services for issues related or unrelated to the study.
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CHAPTER III

RESULTS
High and low worriers (see Table 1 for PSWQ scores) did not differ significantly on
age [F(l, 99) = 2.25,p = .14], year in school [F(l, 99) = 2.68,p = .11], ethnicity fr 2 ( i ,N =
101) = 1.00,/> = .32], or marital status [x2 (4, N= 101) = 5.84, p = .21]. Gender difference
between the high and low worry groups was nearly significant [ / 2 (1, iV~ 101) = 3.71,p =
.05], with more women among the high worriers (43 female, 8 male) compared to the low
worriers (34 female, 16 male). There were eight individuals taking anxiolytic medication
among the high worriers, compared to none among the low worriers; this difference was
statistically significant \x2 (1, A = 101) = 8.19,p < .01].
Table 1
Penn State Worry Questionnaire (PSWQ) Scores for Women and Men in Four Experimental
Groups_____________________________________________________________ ______
Women (SD)

Men (SD)

Mean (SD)

68.55 (5.18)

65.00 (2.00)

67.96 (4.95)

High Worry/Verb. Exposure 68.26 (4.18)

64.75 (2.36)

67.74(4.13)

28.65 (3.16)

25.00 (2.08)

27.58(3.31)

Low Worry/Verb. Exposure 27.06 (4.63)

21.67 (3.71)

25.19(5.00)

High Worry/Vis. Exposure

Low Worry/Vis. Exposure
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Experimental manipulation was partially successful. During each exposure period,
participants indicated their mental content at five points. Percentages were calculated to
assess the degree to which individuals in the visual and verbal worry groups reported
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engaging in verbal worry or visual imagery, respectively. Most participants were on-task
most of the time (See Figures 1 and 2). However, participants reported that staying on task
was moderately to highly difficult, with difficulty in staying on-task increasing during the
second exposure period. In particular, high worriers and in the visual exposure condition
found staying on task most difficult, and reported being on-task 41-50% of the time.
Primary Analyses
Negative and Positive Thought Intrusions Across Exposure Periods
The 2 (high vs. low worry) X 2 (visual vs. verbal exposure) X 2 (within participants:
relaxation period one, relaxation period two) ANOVA results for participants’ self-report of
negative thought intrusions (NTI) indicated a significant main effect for high/low worry (see
Table 2 and Table 3). High worriers (M= 0.96, SD = 0.09) reported significantly more NTIs
compared to low worriers (M= 0.27, SD = 0.09; see Figure 3). There were no other
significant main effects or interactions for the NTIs outcome.
Table 2
Mean (SD) Negative Thought Intrusions (NTI) and Positive Thought Intrusions (PTI) During
Two Relaxation Periods

Group

Number of
NTI at
Time 1

Number of
NTI at
Time 2

Number of
PTI at
Time 1

Number of
PTI at
Time 2

High Worry/Visual Exposure

1.04(1.00)

0.75 (0.79)

0.88 (0.90)

1.04(1.08)

High Worry/Verbal Exposure

1.07(1.07)

0.96(1.09)

1.11 (1.31)

0.93 (1.00)

Low Worry/Visual Exposure

0.46 (0.72)

0.29 (0.62)

0.75 (0.94)

1.13 (1.19)

Low Worry/Verbal Exposure

0.23 (0.51)

0.12(0.33)

0.81 (1.06)

0.69(1.09)
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Table 3
Analysis o f Variance for Negative Thought Intrusions Across Two Time Periods

F

n1

Time X Exposure Condition X High/Low Worry

.11

.00

.74

Time X Exposure Condition

.36

.00

.55

Time X High/Low Worry

.10

.00

.76

Time

3.13

.03

.08

Source

df

P

Multivariate Tests0

97

(0.47)

Exposure Condition X High/Low Worry

1

1.56

.02

.22

Exposure Condition

1

0.09

.00

.76

High/Low Worry

1

27.59**

.22

.00

Error

97

(0.85)

Error (Time)
Between-Subiects Effects6

Note. Values enclosed in parentheses represent mean square errors.

“All multivariate tests reported used Wilks Lambda statistic. bFor between-subjects effects, dependent variables
were transformed to reflect an average across time periods.

The 2 (high vs. low worry) X 2 (visual vs. verbal exposure) X 2 (within participants:
relaxation period one, relaxation period two) ANOVA results for positive thought intrusions
(PTI) indicated one significant two-way interaction between relaxation period and exposure
condition (see Table 2 and Table 4). Follow-up paired t-tests showed that between relaxation
periods one and two, participants in the visual exposure condition reported a near-significant
increase in PTIs, [7(47) = -1.95,p ~ .06] while participants in the verbal worry condition
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reported a non-significant decrease in PTI (see Figure 4). There were no other significant
main effects or interactions.

Figure 3
Negative Thought Intrusions for During Relaxation Periods 1 and 2

—• — hi/vis
—©— lo/vis
—■ — hi/verfa
- e — lo/verb

Time 1

Time 2

Figure 4
Positive Thought Intrusions for During Relaxation Periods 1 and 2
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Table 4
Analysis o f Variance for Positive Thought Intrusions Across Two Time Periods

Source

F

*12

P

Time X Exposure Condition X Higli/Low Worry

0.12

.00

.73

Time X Exposure Condition

4.35*

.04

.04

Time X High/Low Worry

0.47

.01

.49

Time

0.36

.00

.55

df

Multivariate Tests3

Error (Time)

97

(0.514)

Exposure Condition X High/Low Worry

1

0.42

.00

.52

Exposure Condition

1

0.11

.00

.74

High/Low Worry

1

0.58

.01

.45

Error

97

(1.82)

Between-Subiects Effects6

Note. Values enclosed in parentheses represent mean square errors.

“All multivariate tests reported used Wilks Lambda statistic. JFor between-subjects effects, dependent variables
were transformed to reflect an average across time periods.

Arousal Habituation Across Exposure Periods
Subjective Anxiety
The 2 (high vs. low worry) X 2 (visual vs. verbal exposure) X 3 (within participants:
baseline, exposure period one, exposure period two) ANOVA for subjective anxiety ratings
indicated a main effect of exposure period and a main effect of high/low worry (see Table 5
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and T

6). High worriers (M = 26.44, SD = 1.87) reported significantly higher anxiety

ratings than low worriers (M= 15.05, SD = 1.89), overall.
Table 5
Means and Standard Deviations for Subjective Anxiety for Four Experimental Groups
Relaxation 1 Exposure 2 Relaxation 2

Baseline

Exposure 1

High Worry/
Visual Exposure

20.83
(15.93)

35.53
(20.29)

29.58
(21.87)

-

High Worry/
Verbal Exposure

14.81
(15.90)

32.22
(16.83)

25.56
(14.89)

-

Low Worry/
Visual Exposure

5.21
(10.37)

24.58
(11.41)

17.29
(10.93)

-

Low Worry/
Verbal Exposure

8.65
(15.72)

19.69
(18.15)

14.88
(17.98)

-

I —• — hi/vis
' —• — hi/verb
—e— lo/vis
—s — b/verb
;__________

Baseline

Exposure One

Exposure Two

Figure 5
Subjective Anxiety Ratings for Four Experimental Groups During Three Experimental
Periods
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Table 6
Analysis o f Variance for Subjective Anxiety Habituation

Source

df

F

n2

P

1

1.34
2.60

.03
.03

.27
.11

1

1.08

.01

.30

0.38

.01

.68

Multivariate Tests0
Time X Exposure Condition X High/Low Worry
Quadratic Trend
Linear Trend
Time X Exposure Condition
Quadratic Trend

1

0.75

.01

.39

Linear Trend

1

0.26

.00

.61

0.04

.00

.96

Time X High/Low Worry
Quadratic Trend

1

0.08

.00

.78

Linear Trend

1

0.02

.00

.88

49.77**

.51

.00

Time
Quadratic Trend

1

100.36**

.51

.00

Linear Trend

1

25.16**

.21

.00

97

(258.76)

Exposure Condition X High/Low Worry

1

0.36

.00

.55

Exposure Condition

1

1.18

.01

.28

High/Low Worry

1

18.41**

.16

.00

Error

97

(532.06)

Error
Between-Subiects Effects6

Note. Values enclosed in parentheses represent mean square errors.

aAll multivariate tests reported used Wilks Lambda statistic. bFor between-subjects effects, dependent variables
were transformed to reflect an average across time periods.
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Follow-up contrasts for the main effect of exposure period indicated significant linear
and quadratic trends (see Figure 5). While there was a significant increase in anxiety ratings
between baseline (M= 12.38, SD - 1.47) and exposure period two (M - 21.83, SD = 1.68),
anxiety ratings were also significantly higher at exposure period one (M - 28.03, SD = 1.70),
compared to the averaged anxiety ratings of baseline and exposure period two. There were
no other significant main effects or interactions.
Cardiac Interbeat Interval (IBI)
The 2 (high vs. low worry) X 2 (visual vs. verbal exposure) X 3 (within participants:
baseline, exposure period one, exposure period two) ANOVA for IBI indicated a significant
main effect of exposure period [ F(2, 86) = 3.59, p < .05]. Follow-up contrasts for the main
effect of exposure period indicated a significant linear trend [ F(l, 86) = 5.83,/? < .05].
Across groups, IBI increased (i.e. heart rate decreased) between baseline ( M - 805.32, SD =
11.71) and exposure period two (M - 836.59, SD = 16.95; see Table 7). There were no other
significant main effects or interactions.
Table 7
Means and Standard Deviations for Cardiac Interbeat Interval for Four Groups

High Worry/
Visual Exposure

Baseline
820.72
(108.22)

Exposure 1
828.93
(93.51)

Relaxation 1 Exposure 2 Relaxation 2
828.58
833.68
835.13
(96.75)
(100.88)
(101.16)

High Worry/
Verbal Exposure

782.05
(113.65)

804.29
(113.10)

816.41
(113.22)

865.34
(259.00)

818.11
(123.27)

Low Worry/
Visual Exposure

796.40
(124.00)

807.28
(108.30)

820.80
(111.22)

823.55
(116.08)

829.54
(113.53)

Low Worry/
Verbal Exposure

822.47
(73.90)

838.29
(96.25)

842.95
(93.00)

836.70
(90.20)

865.85
(107.03)

53

Cardiac Beats Per Minute (BPM)
The 2 (high vs. low worry) X 2 (visual vs. verbal exposure) X 3 (within participants:
baseline, exposure period one. exposure period two) ANOVA for BPM indicated a
significant main effect of exposure period [ F(2, 87) = 10.01, p < .01 ]. Follow-up contrasts
for the main effect of exposure period indicated a significant linear trend [F (l, 87) = 19.45,/?
< .01 ]. Across groups, BPM decreased between baseline (M —75.91, SD = 1.06) and
exposure period two (M= 73.78, SD = 0.93; see Table 8). There were no other significant
main effects or interactions.
Table 8
Means and Standard Deviations for Cardiac Beats Per Minute for Four Experimental Groups
Relaxation
2

Baseline

Exposure 1

Relaxation 1 Exposure 2

High Worry/
Visual Exposure

74.72
(9.60)

73.83
(8.48)

73.24
(9.15)

73.05
(8.43)

73.80
(8.85)

High Worry7
Verbal Exposure

77.88
(10.35)

75.99
(10.41)

74.85
(10.30)

73.97
(9.49)

74.85
(10.72)

Low Worry/
Visual Exposure

77.19
(11.48)

75.71
(9.95)

74.49
(9.82)

74.47
(10.17)

73.73
(9.88)

Low Worry/
Verbal Exposure

73.78
(8.34)

72.37
(7.73)

71.98
(7.61)

72.40
(7.57)

70.29
(8.50)

Skin Conductance Responses (SCR)
The 2 (high vs. low worry) X 2 (visual vs. verbal exposure) X 3 (within participants:
baseline, exposure period one, exposure period two) ANOVA for SCR indicated a significant
main effect of exposure period [ F(2, 88) = 4.48, p < .05]. Follow-up contrasts for the main
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effect o f exposure period indicated a significant quadratic trend [F ( l, 88) = 8.53, p < .01].

Across groups, SCR were increased at exposure period one (M= 15.16, SD = 1.00),
compared to baseline (M= 12.62, SD = 1.39) and exposure period two (Af = 13.50, SD =
0.93; see Table 9). There were no other significant main effects or interactions.
Table 9
Means and Standard Deviations for Spontaneous Skin Conductance Response (SSCR) for
Four Experimental Groups____________________________ _____________________
Baseline

Exposure 1

Relaxation 1 Exposure 2 Relaxation 2

High Worry/
Visual Exposure

12.71
(13.69)

13.31
(9.71)

13.71
(10.59)

12.09
(7.62)

13.00
(8.71)

High Worry/
Verbal Exposure

12.75
(10.83)

16.90
(8.94)

16.11
(8.00)

14.55
(7.51)

14.71
(8.00)

Low Worry/
Visual Exposure

12.14
(10.78)

14.30
(9.36)

16.48
(11.75)

14.46
(10.80)

14.52
(9.90)

Low Worry/
Verbal Exposure

12.78
(16.65)

16.72
(9.95)

11.25
(8.95)

13.25
(9.34)

11.50
(10.16)

Skin Conductance Average Amplitude (SCA)
The 2 (high vs. low worry) X 2 (visual vs. verbal exposure) X 3 (within participants:
baseline, exposure period one, exposure period two) ANOVA for SCA indicated a significant
three-way interaction and a significant main effect of exposure period (see Table 10 and
Table 11). Follow-up contrasts for the three-way interaction indicated a significant quadratic
trend (see Figure 6).
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Table 10
Means and Standard Deviations for Skin Conductance Amplitude (SCA) for Four
Experimental Groups
__________________
Baseline

Exposure 1

Relaxation 1 Exposure 2 Relaxation 2

High Worry/
Visual Exposure

24.43
(2.94)

27.03
(3.13)

26.80
(3.20)

26.25
(3.08)

26.51
(2.83)

High Worry/
Verbal Exposure

25.43
(1.68)

27.47
(2.10)

27.17
(2.82)

27.41
(2.10)

27.46
(2.66)

Low Worry/
Visual Exposure

24.05
(2.64)

26.09
(2.73)

26.09
(3.24)

25.88
(3.19)

25.94
(3.03)

Low Worry/
Verbal Exposure

24.41
(2.42)

26.96
(2-41)

26.26
(2.96)

25.91
(2.92)

25.76
(2.92)

Figure 6
Average Skin Conductance Amplitude for Four Experimental Groups During Three
Experimental Periods
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Table 11
Analysis of Variance for Skin Conductance Amplitude (SCA)
Source
Multivariate Tests11

df

Time X Exposure Condition X High/Low Worry

F

n2

P

4.04*

.09

.02

Quadratic Trend

1

5.58*

.06

.02

Linear Trend

1

0.14

.00

.71

0.24

.01

.79

Time X Exposure Condition
Quadratic Trend

1

0.47

.01

.50

Linear Trend

1

0.04

.00

.85

0.52

.01

.60

Time X High/Low Worry
Quadratic Trend

1

0.00

.00

.99

Linear Trend

1

0.82

.01

.37

57.76**

.57

.00

Time
Quadratic Trend

1

113.95**

.56

.00

Linear Trend

1

39.93**

.31

.00

Error

88

(4.69)

Between-Subiects Effects’1
Exposure Condition X High/Low Worry

1

0.28

.00

.60

Exposure Condition

1

2.99

.03

.09

High/Low Worry

1

3.74

.04

.06

Error

88

(15.89)

Note. Values enclosed in parentheses represent mean square errors.

“All multivariate tests reported used Wilks Lambda statistic. bFor between-subjects effects, dependent variables
were transformed to reflect an average across time periods.
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T-tests showed that among the high worriers, those in the visual condition
experienced an increase in SCA from baseline to exposure period one [t(22) = -5.20,/? < .01],
followed by a near significant decrease [/(22) = 2.04, p = .05]. However, high worriers in
the verbal condition had a significant increase in SCA [/(24) = -6.82,/? < .01] which was not
followed by a subsequent decrease at exposure period two |7(25) = .55, p = .59]. For the low
worriers however, the opposite pattern was present. Low worriers in the verbal condition had
a significant increase in SCA from baseline to exposure period one [t (23) = -4.66,/? < .01],
followed by a significant decrease at exposure period two [ t(24) = 3.14,/? < .01]. However,
low worriers in the visual condition had an increase in SCA [ /(21) = -4.32,/? < .01] which
was not followed by a subsequent decrease [ /(22) = 0.96, p = .35].
Follow-up contrasts for the main effect of exposure period indicated significant linear
and quadratic trends. While SCA increased significantly between baseline (M= 24.57, SD =
0.26) and exposure period two (M ~ 26.34, SD = 0.29), SCA was also significantly increased
at exposure period one (M= 26.86, SD = 0.27), compared to the averaged SCA of baseline
and exposure period two. There were no other significant main effects or interactions.
Secondary Analyses
For multiple regression models including all experimental participants’ scores and
predicting arousal measures during experimental period one, the following predictors were
entered simultaneously: PSWQ score, PANAS score, number of stressful life events (SLEs),
and baseline (where available).

58

Table 12
Zero-order Correlations Between Multiple Regression Predictors
PSWQ
PSWQ

-

PANAS

SLEs

7} **

.27**

-

.42**

PANAS

-

SLEs

Note. PSWQ = Penn State Worry Questionnaire. PANAS = Positive and Negative Affectivity Schedule. SLE =
Stressful Life Events. UC = Uncontrollable.
* * p < . 01

Because no significant differences were found between visual and verbal exposure
groups in primary analyses, exposure condition was not included as a predictor in
supplemental analyses. Because habituation would account for significant decreases in
arousal variability, multiple regression predictions were not conducted for arousal measures
during the second exposure period. Table 12 shows zero-order correlations between
predictors included in multiple regression models.
Subjective Anxiety
The overall model predicting subjective anxiety ratings during exposure period one
was significant [adjusted R2 - .29, SE - 15.12, F (4, 96) = 10.99, p < .01]. Baseline anxiety
ratings {ft - .32, p < .01), and number of SLEs (/? = .24, p < .05) were significant predictors,
with higher baseline anxiety ratings and more SLEs predicting higher anxiety during
exposure period one (see Table 13).
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Table 13

Multiple Regression Model Predicting Subjective Anxiety (SA) During Exposure Period One
Overall: Adjusted R2 = .27, SE= 15.12, F{4, 96) = 10.99,/? < .01

Variable

B

SEB

B

Part

Partial

t

p

Baseline SA

.36

.11

.32

...8

.32

3.34**

.00

PANAS

.08

.30

.04

.02

.03

.27

.79

SLEs

.53

.21

.24

.21

.25

2.49*

.01

PSWQ

.14

.10

.16

.11

.14

1.34

.18

Note. PSWQ = Penn State Worry Questionnaire. PANAS = Positive and Negative Affectivity Schedule. SLE =
Stressful Life Event. UC = Uncontrollable.

Table 14
Multiple Regression Model Predicting Cardiac Interbeat Interval (IBI) During Exposure
Period One
Overall: Adjusted R2 = .82, SE = 43.63, F (4, 87) = 102.92,p < .01

Variable

B

SEB

B

Part

Partial

t

Baseline IBI

.85

.04

.92

.90

.91

19.98** .00

PANAS

.11

.90

.01

.01

.01

.12

.90

SLEs

.45

.63

.04

.03

.08

.70

.48

PSWQ

.14

.30

.03

.02

.05

.45

.65

Note. PSWQ = Penn State Worry Questionnaire. PANAS = Positive and Negative Affectivity Schedule. SLE =
Stressful Life Events. UC = Uncontrollable.
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Cardiac Interbeat Interval (IBI)
The overall model predicting IBI during exposure period one was significant
[adjusted R2 - .82, SE = 43.63, F (4, 87) = 102.92,/? < .01]. The only significant predictor
was baseline IBI (J3 = .92, p < .01), with higher baseline IBI predicting higher IBI at exposure
period one (see Table 14).
Cardiac Beats Per Minute (BPM)
The overall model predicting average BPM during exposure period one was
significant [adjusted R2 = .85, SE = 3.60, F (4, 88) = 126.42, p < .01]. Baseline BPM was the
only significant predictor (fi = .93, p < .01), with higher baseline BPM predicting higher BPM
at exposure period one (see Table 15).
Table 15
Multiple Regression Model Predicting Cardiac Beats Per Minute (BPM) During Exposure
Period One
Overall: Adjusted R2 - .85, SE = 3.60, F(4, 88) = 126.42,/? < .01

Variable

B

SEB

P

Part

Partial

t

Baseline BPM

.86

.04

.93

.91

.92

22.13** .00

PANAS

.04

.07

-.04

-.03

-.07

-.65

.52

SLEs

.05

.05

-.04

-.04

-.10

-.94

.35

PSWQ

.00

.03

.01

.01

.02

.14

.89

__ £

Note. PSWQ = Penn State Worry Questionnaire. PANAS = Positive and Negative Affectivity Schedule. SLE =
Stressful Life Events. UC = Uncontrollable.
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Skin Conductance Responses (SCRj
The overall model predicting SCR during exposure period one was significant
[adjusted R2 = .33, SE = 7.82, F (4, 88) = 12.35, p < .01]. Baseline SCR was the only
significant predictor Q3 = .60, p < .01), with higher baseline SCR predicting higher SCR at
exposure period one (see Table 16).
Table 16
Multiple Regression Model Predicting Spontaneous Skin Conductance Responses (SSCR)
During Exposure Period One____________________________________________ ____
Overall: Adjusted R2= .33, SE = 7.82, F (4, 88) = 12.35,/? < .01

Variable

B

SEB

0

Part

Partial

t

p

Baseline SSCR

.44

.06

.60

.59

.59

6.88**

.00

PANAS

.06

.16

.05

.03

.04

.35

.73

SLEs

.14

.11

.12

.11

.13

1.25

.22

PSWQ

.03

.05

-.06

.03

.04

-.47

.64

Note. PSWQ = Penn State Worry Questionnaire. PANAS = Positive and Negative Affectivity Scheduie. SLE =
Stressful Life Events. UC = Uncontrollable.

Skin Conductance Amplitude (SCA)
The overall model predicting average SCA during exposure period one was
significant [adjusted Rz = A \,S E = 2.00, F(4, 89) = 17.31, p < .01]. Significant predictors of
higher SCA were higher PSWQ scores (fi = .25, p < .05) and higher baseline SCA ifi = .65, p
< .01, see Table 17).
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Table 17
Multiple Regression Model Predicting Skin Conductance Amplitude (SCA) During Exposure
Period One
Overall: Adjusted R2- A \ ,S E - 2.00, F (4, 89) = 17.31,/? < .01

Variable

B

SEB

P

Part

Partial

t

P

Baseline SCA

.69

.09

.65

.62

.64

7.85**

.00

PANAS

.07

.04

-.21

-.14

-.18

-1.77

.08

SLEs

.04

.03

.13

.11

.15

1.38

.17

PSWQ

.03

.01

.25

.18

.23

2.25*

.03

Note. PSWQ = Penn State Worry Questionnaire. PANAS = Positive and Negative
Affectivity Schedule. SLE = Stressful Life Events. UC = Uncontrollable.
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CHAPTER IV

DISCUSSION
Borkovec’s avoidance model of worry proposes that worry is characterized by
predominantly verbal mental activity which prevents emotional processing, including visual
imagery (Borkovec, 1998). In the current study participants were pre-screened to create
groups of high and low worriers; the average PSWQ scores for high worriers were
comparable to those previously found in patients diagnosed with GAD (Molina & Borkovec,
1994). When participants engaged in two consecutive visual or verbal worry exposure
sessions, verbal worry exposure was predicted to result in maintained or increased negative
thought intrusions during post-exposure relaxation periods, and arousal across exposure
periods for high worriers. Conversely, visual exposure was predicted to result in successful
emotional processing; that is, decreased negative thought intrusions and arousal habituation
across exposure periods. Finally, high worriers were predicted to show higher arousal and
more negative thought intrusions, compared to low worriers throughout the experiment.
For positive thought intrusions, results were consistent with these hypotheses. Only
participants in the visual worry conditions reported increases in positive thought intrusions
across time. Also consistent with hypotheses, high worriers in the verbal worry condition
experienced increased skin conductance amplitude arousal that did not significantly diminish
across time, while the opposite was true for low worriers. These two effects are the first to be
found for high and low worriers engaging in repeated visual or verbal exposure. In particular.
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while negative effects for verbal worry have been previously found (Jones and Davey, 1990),
no study has previously documented a potentially beneficial effect of visual imagery exposure
in a laboratory setting.
High worriers, as expected, reported significantly more negative thought intrusions
and subjective anxiety, compared to low worriers. While the literature on physiological
arousal and worry is mixed, this is consistent with previous studies that have found that
participants who report more anxiety will show increased tension and worry, but not
necessarily higher heart rate and skin conductance, compared to low worriers at rest (HoehnSaric & McLeod, 1988; Hoehn-Saric, McLeod, & Zimmerli, 1988). However, when
supplemental regression analyses were conducted, having higher worry scores predicted
participants’ higher skin conductance amplitude, and having experienced more serious
stressful life events predicted subjective anxiety reported by participants during exposure.
These findings support the hypothesized causal relationship between serious stressful life
events, the development of worry, and anxious reactivity (Barlow, Chorpita, & Turovsky,
1996), however, the current data are correlational and further study is warranted.
For most outcome measures, the primary hypotheses were not supported. There were
no significant three way interactions showing more successful emotional processing across
time for only high worriers. This finding is most likely a result of incomplete experimental
manipulation. Although those in the visual exposure conditions reported significantly more
visual imagery than those in the verbal exposure conditions, staying on task was difficult for
participants, and high worriers in the visual exposure condition reported engaging in visas1
imagery for only 41-50% of exposure periods. This level of engagement may not have been
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enough to cause robust changes in fear structures. The exposure protocol used was similar to
that used by Borkovec, Robinson, Pruzinsky, & DePree (1983), who found that fifteen
minutes of worry resulted in increases in negative thought intrusions during five minute
relaxation periods while thirty minute worry' periods did not. As in Borkovec et al. (1983),
for participants in the current study, the difference between thoughts and images were
explained to participants, examples were provided, and participants were reminded of their
task periodically. However, Borkovec et al. (1983) did not measure the degree to which
participants were able to stay on-task, preventing a direct comparison of manipulation
success. Other studies do suggest that the difficulty of maintaining visual imagery may
account for mixed findings in the current literature. For example, Borkovec, Lyonfields,
Wiser, & Deihl (1993) found that across 30-second imagery trials, participants who had
practiced and were instructed to maintain imagery reported (in retrospect) doing so for 4263% of imagery periods. As in this study, results showed some, but not consistent support
for hypotheses. One predicted experimental effect, dampened cardiovascular responses to
one stressor was found, but the effect did not continue during subsequent trials. The current
experimental method included efforts maximize and assess experimental manipulation,
including reminders for participants of their individual images/thoughts and periodic
participant self-report of on-task behavior during exposure periods. These and previous
results would suggest, however, that (a) alternative measurement strategies for detecting
mental imagery such as eye movement or brain activation monitoring should be incorporated
into future exposure studies, and (b) that participants should receive more extensive training
in mental imagery for imaginal exposure experiments. The finding that high worriers in
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particular had the most difficult time staying on task suggests that visual imagery training
methods and effectiveness should be carefully explored further with this group. It is possible
that if trained effectively, high worriers will benefit the most from mental imagery
techniques, because automatic avoidance of imagery and emotional arousal has interfered
with not only their emotional processing, but their enjoyment of life. Alternatively, research
may show that individuals who are high in pathological worry are unable maintain visual
imagery consistently, thus warranting the continued exploration of different worry reduction
interventions.
It is possible that many test results were non-significant because the proposed
mechanisms were incorrect; that is, worry may not serve as an avoidance, and visual
processing of worry topics may not be an effective way to improve the amounts of
subsequent intrusive worry thoughts. However, those findings that were consistent with
hypotheses, as well as non-significant patterns among mean scores (see Figure 3), suggest
that manipulation and measurement limitations may have dampened results. That is, overall
the findings of this study are not in contradiction to Borkovec’s avoidance model of worry;
rather, it suggests that improved methods are needed to further explore specific hypotheses
within the model. Current GAD theory and treatment paradigms focus on the problematic
nature of worry and its consequences, and aim to reduce these. Consequently, research has
not included hypotheses regarding or measurement of positive consequences of exposure.
The fact that visual exposure resulted in increases in positive thought intrusions suggests that
this type of measurement needs to be incorporated into future studies and current models of
worry.
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Overall, conclusions drawn from this study are quite limited due to only partially
successful experimental manipulation. However, some patterns were consistent with the
Borkovec's avoidance model of worry; the finding that visual worry exposure affected
positive thought intrusions is unique to this study. Concurrently support is provided for
Barlow’s anxiety development and vulnerability model in that the history of stressful life
events significantly predicted participants’ anxiety during exposure and high worriers
reported significantly higher anxiety throughout the experiment. This study design allowed
no conclusions regarding Wells’ cognitive model of worry. Future studies should include
more extensive task rehearsal prior to exposure periods, careful consideration and evaluation
of the difficulty of imaginal activity in experimental groups, and additional, more sensitive
measures of thought intrusion outcomes, including the changes in positive thought intrusions.
Additionally, longer post-experiment outcome monitoring may help to clarify the clinical
significance of worry exposure findings.
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Appendix A

Participant #

Score
The Penn State Worry Questionnaire

Enter the number from the scale below that best describes now typical or characteristic each
of the 16 items is of you, putting the number next to the item.
1
Not at all typical
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.

2

3
Somewhat typical

4

5
Very typical

If I don' t have enough time to do everything, I don' t worry about it.
My worries overwhelm me.
I don11 tend to worry about things.
Many situations make me worry.
I know I shouldn' t worry about things, but I just can' t help it.
When I am under pressure, I worry a lot.
Iam always worrying about something.
I find it easy to dismiss worrisome thoughts.
As soon as I finish one task, I start to worry about everything else I have to do.
I never worry about anything.
When there is nothing more I can do about a concern, I don' t worry about it
anymore.
11ve been a worrier all my life.
I notice that I have been worrying about things.
Once I start worrying, I can' t stop.
I worry all of the time.
I worry about projects until they are all done.
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Appendix B

The Worry Domains Questionnaire
How old are you?______Gender:____ m a le ____ female
Please check the appropriate box to show how much you worry about the following:
I worry...
Not
A
Moder- Quite Extremely
at all
little
ately
a bit
1) That money will run out
____
____
_____________________
2) That I cannot be assertive
or express my opinions

____

3) That my future job
prospects are not good

____________ _________ ________

____

____

____

____

____

4) That my family will be angry
with me or disapprove of
something I do
____

____

____

____

____

5) That I ’ 11never achieve my
ambitions

____

____

____

____

____

6) That I will not keep up with
my work load
7) That my financial problems
will restrict my vacations
and travel
8) That I have no concentration
9) That I am not able to afford
things
10) That I feel insecure
11) That I can' t afford to my bills
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1 worry...
12) That my living conditions
are inadequate

Not
at all

A
little

Moderately

Quite
a bit

___

____

____

____

13) That life may have no
purpose
14) That I don' t work hard
enough
15) That others will not approve
of me
16) That 1 find it difficu io
maintain a stable
relationship
17) That I leave work unfinished
18) That I lack confidence
19) That I am unattractive
20) That I might make myself
look stupid
21) That I will lose close friends
22) That I haven11 achieved
23) That I am not loved
24) That I will be late for an
appointment
25) That 1 will make mistakes
at work
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Extremely

____

Appendix C

Score______

Participant # ______
POSITIVE AND NEGATIVE AFFECTIVITY SCALE

This scale consists of a number of words that describe different feelings and emotions. Read
each item and then mark the appropriate answer in the space next to that word. Indicate to
what extent you generally feel this way; that is, how you feel on average. Use the
following scale to record your answers.

1
very slightly

2
a little

3
moderately

4
quite a bit

5
extremely

interested

irritable

distressed

alert

excited

ashamed

upset

inspired

strong

nervous

guilty

determined

scared

attentive

hostile

_jittery

enthusiastic

active

proud

afraid
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Appendix D

LIFE EXPERIENCES SURVEY
Listed below are a number of events that sometimes bring about change in the lives of people
who experience them. Read through each item carefully and skip events that you have not
experienced in your lifetime. Please check an event if it has happened to you and had a
serious negative impact on your life.
Next, please indicate the number of times the event happened in your life and how
much control you felt over the event=s occurrence. Use the scale below and the
examples provided to help you.
0 = 1 felt I had no control at all
1=1 felt I had slight control
2 = 1 felt somewhat in control
3 = 1 felt mostly in control
4 = 1 felt completely in control
EXAMPLES
X
_ J ___
4
A. Dropped out of school
X___
3
0 .2 .0
B. Serious injury to self
C. Traffic violations
(In example C, the spaces are left
blank because the event didn=t have
a serious negative impact on the
respondents life)
1. Marriage.
2. Detention in jail or similar
institution.
3. Death of a spouse.
4. Major change in sleeping
habits.
5. Death of close family member:
a. Mother
b. Father
c. Brother
d. Sister
e. Grandmother
f. Grandfather
g. Other (specify)___________
74

0 = 1 felt I had no control at all
1 = I felt I had slight control
2 = I felt somewhat in control
3 = 1 felt mostly in control
4 = I felt completely in control
6. Major change in eating habits.
7. Foreclosure on mortgage or
loan.
8. Death of close friend.
9. Outstanding personal achievement.
10. Minor law violations (traffic tickets,
disturbing the peace etc.).
11. Male: Wife/girlffiend' s pregnancy.
12. Female: Pregnancy.
13. Changed work situation (different
work responsibility, major change in
working conditions, working hours, etc.).
14. New job.
15. Serious illness or injury of
close family member.
16. Sexual difficulties.
17. Trouble with employer
(in danger of losing job, being
suspended, demoted, etc.).
18. Trouble with in-laws.
19. Major change in financial
status.
20. Major change in closeness
of family members.
21. Gaining a new family member
(through birth, adoption,
family member moving in etc.).
22. Change of residence.
23. Marital separation from mate
(due to conflict).
24. Major change in church
activities.
25. Marital reconciliation with
mate.
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0 = I felt I had no control at all
1 = I felt I had slight control
2 = I felt somewhat in control
3 = I felt mostly in control
4 = I felt completely in control
26. Major change in number of
arguments with spouse.
27. Married male: Change in
wife' s work outside the home
(beginning work, ceasing work,
changing to a new job, etc.).
28. Married female: Change in
husband1s work (loss of job,
beginning new job, retirement, et.).
29. Major change in usual type and
/or amount of recreation.
30. Borrowing more than $10,000
(buying home, business, etc.).
31. Borrowing less than $ 10,000
(buying car, TV, getting school
loan, etc.).
32. Being fired from job.
33. Male: wife/girlfriend having
abortion.
34. Female: having abortion.
35. Major personal illness or
injury.
36. Major change in social
activities (e.g., parties,
movies, visiting)
37. Major change in living con
ditions of family (building
new home, remodeling, de
terioration of home, neighbor
hood, etc.).
38. Divorce.
39. Serious injury or illness of
close friend.
40. Retirement from work.
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0 = I felt I had no control at all
1 = I felt I had slight control
2 = I felt somewhat in control
3 = I felt mostly in control
4 = 1 felt completely in control
41. Son or daughter leaving
Home (due to marriage, coll
ege, etc.).
42. Ending of formal schooling.
43. Separation from spouse (due
to work, travel, etc.).
44. Engagement.
45. Breaking up with boyfriend/
girlfriend.
46. Leaving home for the first
time.
47. Reconciliation with boyfriend/
girlfriend.
48. Beginning a new school exper
ience at a higher academic level
(college, graduate school, pro
fessional school, etc.).
49. Academic probation.
50. Being dismissed from dorm
itory or other residence.
51. Failing an important exam.
52. Changing a major.
53. Failing a course.
54. Dropping a course.
55. Joining a fraternity/sorority.
60. Financial problems concerning
school (in danger of not having
sufficient money to continue).

______
______

______
______

______
______

______
______

______
______

______
______

___________________________
______

______

______

________________ __________

______
______

______
______

______
______

______
______
______
_____
______
______
______
______
______
______
_____
______
______
______
______
________________ __________

______

______

______

Please list and rate other events that have had a serious negative impact on your life (for
example, divorce of parents).
61. _______________________
______
______
______
62._________________________
______
______
______
63.
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Appendix E

Self-Monitoring Form

(1) How anxious do you feel, from 0 to 100?
___ 0 = not at all ____ 25 = a little ___ 50 = moderately ____ 75 = very ___100 —extremely
(2) What was in your mind when you heard the tone?
____thought ____image ____both ____unsure
(3) How anxious do you feel, from 0 to 100?
___ G = not at all ___25 = a little ___ 50 = moderately ___ 75 = very __ 100 = extremely
(4) What was in your mind when you heard the tone?
____th o u g h t____image ___ both ____ unsure
(5) How anxious do you feel, from 0 to 100?
_ 0 = not at all ___ 25 = a little

___ 50 = moderately

____ 75 = very ___100 = extremely

(6) What was in your mind when you heard the tone?
____thought ____image ____both ____unsure
(7) How anxious do you feel, from 0 to 100?
_ 0 = not at all ___ 25 = a little ___ 50 = moderately ____ 75 = very ___100 = extremely
(8) What was in your mind when you heard the tone?
___ thought ____image ____both ____unsure
(9) How anxious do you feel, from 0 to 100?
0 = not at all ___ 25 = a little ___ 50 = moderately ____ 75 = very ___100 = extremely
( 10) What was in your mind when you heard the tone?
thought ____image _ ! ’’
(11) Choose any number between 0 and 10 to show how difficult it was to continue
thinking verbally or visually imagining during the past 15 minutes?_______
0 = 1 had no difficulty 5 = I had some difficulty 10 = 1 was not able to do it
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The experimenter will now ask you to relax and focus on your breathing. After each
recording, please refocus on your breathing and continue to relax.

(12) When you heard the tone were you?
____focused on breathing
____distracted by a negative thought or image
____distracted by a positive thought or image
other

(13) When you heard the tone were you?
____focused on breathing
____distracted by a negative thought or image
____distracted by a positive thought or image
other

(14) When you heard the tone were you?
____focused on breathing
____distracted by a negative thought or image
____distracted by a positive thought or image
other

(15) When you heard the tone were you?
____focused on breathing
____distracted by a negative thought or image
___distracted by a positive thought or image
other

(16) When you heard the tone were you?
___ focused on breathing
____distracted by a negative thought or image
____distracted by a positive thought or image
other
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Each time you hear the tone, complete the next item on the page. I f you wish to contact the
experimenter for any reason, feel free to speak out loud, and the experimenter will hear you
through the intercom.

(3 7) How anxious do you feel, from 0 to 100?
___0 = not at all ___ 25 = a little ___50 = moderately ___ 75 = very __ 100 = extremely
(18) What was in your mind when you heard the tone?
thought ____image ____both ____unsure
(19) How anxious do you feel, from 0 to 100?
_ 0 = not at all ___25 = a l i t t l e ___50 = moderately ___ 75 = very __ 100 = extremely
(20) What was in your mind when you heard th~ tone?
thought ____image ____both ____unsure
(21) How anxious do you feel, from 0 to 100?
_ 0 = not at all ___ 25 = a little ___ 50 = moderately ____ 75 = very ___100 = extremely
(22) What was in your mind when you heard the tone?
th o u g h t____image ____both ____unsure
(23) How anxious do you feel, from 0 to 100?
_ 0 = not at all ___ 25 = a l i t t l e ___ 50 = moderately

____ 75 = very ___100 = extremely

(24) What was in your mind when you heard the tone?
thought ____image ____both
unsure
(25) How anxious do you feel, from 0 to 100?
_ 0 = notatall ___ 2 5 = a little

___ 50 = moderately

___ 7 5 = very ___100 = extremely

(26) What was in your mind when you heard the tone?
thought ____image ____both ____unsure
(27) Choose any number between 0 and 10 to show how difficult it was to continue
milking v...:. ally or visually imagining during the past 15 minutes?_______
0 = 1 had no difficulty 5 = I had some difficulty 10 = 1 was not able to do it
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7he experimenter will now ask you to relax and focus on your breathing. After each
recording, please refocus on your breathing and continue to relax.

(28) When you heard the tone were you?
____focused on breathing
____distracted by a negative thought or image
____distracted by a positive thought or image
other

(29) When you heard the tone were you?
____focused on breathing
____distracted by a negative thought or image
____distracted by a positive thought or image
other

(30) When you heard the tone were you?
____focused on breathing
____distracted by a negative thought or image
____distracted by a positive thought or image
other

(31) When you heard the tone were you?
____focused on breathing
____distracted by a negative thought or image
____distracted by a positive thought or image
other

(32) When you heard the tone were you?
____focused on breathing
____distracted by a negative thought or image
____distracted by a positive thought or image
other

The experimenter will be with you shortly.
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Appendix F

Consent Form
My name is Jessica White Plume and I am the primary investigator for this study under the supervision
o f Dr. Nancy Vogeltanz-Holm, in the UND Department o f Psychology. This study is being conducted for the
partial fulfillment o f the requirements for a degree, and will examine how feelings, stressful life events, and
worrying interact. The following information is provided so that you may decide whether or not you wish to
participate. You will receive extra credit for your participation. Your instructor will determine the amount o f
credit earned by participation, and will offer alternative ways o f getting extra credit. Participating in this study
will not obligate you to participate in future studies will determine your eligibility to do so. You may be asked
later in the year if you would like to participate in another study.
Description: The study involves completing a series o f questionnaires about previously experienced stressful life
events, positive and negative feelings, and worrying. Completing the questionnaires will take approximately 15
minutes.
Use o f the Information: All questionnaire information will remain strictly confidential. Names will be converted
to numbers and data collected in the study will onh ' presented in a summarized form. Only researchers
involved in the study will have access to the specific information collected. The data and consent forms will be
kept in separate locked files in the t1 u h ology Department for a minimum o f three years following completion
o f the study, and will then be shredded.
Participants' Riei
lease remember that participants may choose not to participate or discontinue
partic;f hon at any time without penalty. A researcher will always be available during the time questionnaires
. completed, and can easily be contacted if a participant has any concerns or wishes to discontinue.
Potential Benefits: The primary benefit o f participation is learning about how psychological research is
conducted. Additionally, they may be invited to participate in another psychology experiment.
Potential Risks: It may be upsetting to recall experiencing certain life events, or identify negative feelings and
worries. However, participants may stop at any time without penalty and an experimenter will be present to
discuss any concerns throughout and after completion o f the questionnaires. If any participant would like to talk
with a professional about stress ceased by this task or any psychological problem they may have, we will
provide a referral. If a participant indicates that they are experiencing moderately high depressive symptoms or
suicidal intentions, we will also provide a referral for psychological services. Services provided by the UND
Counseling Center are free for UND students. We are not responsible for fees charged by other psychological
service providers.
If you have questions about the research, or wish to be informed o f the study’s results, please call Jessica White
Plume at (701) 772-7409 or Nancy Vogeltanz-Holm at (701) 777-3790. If you have any other questions or
concerns, please call the Office o f Research and Program Development at (701) 777-4279.
Statement o f Consent: I have read the above information and 1 understand my rights as a participant. I am 18
years o f age or older and by signing below, I indicate that I freely choose to participate in the study described
above. I also understand that I will be given a copy o f this consent form.

Telephone Number

Printed name o f Participant

Signature o f Participant
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Appendix G

Consent Form
My name is Jessica White Plume and 1 am the primary investigator for this study under the
supervision o f Dr. Nancy Vogeltanz-Holm, in the UND Department o f Psychology. This study is being
conducted for the partial fulfillment o f the requirements for a degree and will examine the effects o f different
kinds o f worry. The following information is provided so that you may decide whether or not you wish to
participate. You will receive extra credit for your participation. Your instructor will determine the amount o f
credit earned by participation, and will offer alternative ways o f getting extra credit.
Description o f the Study: Those who choose to participate in the study will first be given some information on
thoughts and images and feelings, and learn how to fill out a form for recording them. Then two devices that
will measure physical responses during the experiment will be attached to the participants' fingers. A small
device that measures light will be attached to their finger to measure their heart rate. To measure sweat activity,
two small metal disks will be attached to their fingers. Neither o f these devices will hurt in any way. After a
baseline measurement period, participants will be asked what kinds o f things they worry about. They will then
be asked to spend some time either picturing images within their mind, or saying things to themselves within
their mind about those topics. There will also be short periods during which they will be asked to simply relax.
Participants will be told more details about the study upon completion o f the session. The entire experimental
process should take around 90 minutes.
Use o f the Information: All responses will remain strictly confidential. Names will be converted to numbers and
data collected in the study will only be presented in summarized form. Only researchers involved in the study
will have access to the specific information collected. The data and consent forms will be kept in separate
locked files in the Psychology Department for a minimum o f three years following completion o f the study, and
will then be shredded.
Participant's Rights: Please remember that participants may choose not to participate or discontinue
participation at any time without penalty. A researcher will always be available during the study, and can easily
be contacted if a participant has any concerns or wishes to discontinue.
Potential Benefits: The primary benefit o f participation is learning about how psychological research is
conducted. Additionally, participants will learn about the worry process, will practice relaxing, and may find
that they worry less after having gone through the experiment.
Potential Risks: Participants may experience some nervousness or anxiousness during the worry period. Please
remember that participants may stop at any time and there will always be an experimenter available to discuss
any c oncerns they may have. If any participant would like to talk with a professional about stress caused by this
task or any psychological problem they may have, we will provide a referral; however, we are not responsible
for fees charged by such service providers. Services provided by the UND Counseling Center are free for UND
students.
If you have questions about the research, or wish to be informed o f the study’s results, please call Jessica White
Plume at (701) 772-7409 or Nancy Vogeltanz-Holm at (701) 777-3790. If you have any other questions or
concerns, please call the Office o f Research and Program Development at (701) 777-4279.
Statement o f consent: I have read the above information and I understand my rights as a participant. I am 18
years o f age or older and by signing below, I indicate that I freely choose to participate in the study described
above. I also understand that I will be given a copy o f this consent form.

Printed name o f participant

Signature/Date
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Appendix H

Beck Depression Inventory Second Edition
Instructions: Please read each group of statements carefully, and then pick out the one statement in
each group that best describes the way you have been feeling during the past two weeks, including
today. Circle the number beside the statement you have picked. If several statements within a group
seem to apply equally well, circle the highest number for that group. Be sure that you do not choose
more than one statement for any group, including Item 16 (Changes in Sleeping Pattern) and Item 18
(Changes in Appetite).

1.) 0
1
2
3

I do not feel sad.
I feel sad much of the time.
lam sad all the time.
I am so sad or unhappy that I can' t stand it.

2.) 0
1
2
3

I am not discouraged about the future.
I feel more discouraged about the future than I used to.
I do not expect things to work out for me.
I feel that the future is hopeless and will only get worse.

3.) 0
1
2
3

I do not feel like a failure.
I have failed more than I should have.
As I look back, I see a lot of failures.
I am a total failure as a person.

4. ) 0
1
2
3

I get as pleasure as I ever did from the things I enjoy.
I don11 enjoy things as much as I used to.
I get very little pleasure from the things I used to enjoy.
I can' t get any pleasure from the things I used to enjoy.

5.)

0
1
2
3

I don’t feel particularly guilty.
I feel guilty over many things I have done, or should have done.
I feel quite guilty most of the time.
I feel guilty all of the time.

6.)

0
1
2
3

I don11 feel I am being punished.
I feel I may be punished.
I expect to be punished.
I feel I am being punished.
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7. ) 0
1
2
3

1 feel the same about myself as ever.
I'v e lost confidence in myself.
I am disappointed in myself.
I dislike myself.

8.)

0
1
2
3

I don11criticize or blame myself more than usual.
I am more critical of myself than I used to be.
I criticize myself for all of my faults.
I blame myself for everything bad that happens.

9.)

0
1
2
3

I don' t have any thoughts of killing myself.
I have thoughts of killing myself, but I would not carry them out.
I would like to kill myself.
I would kill myself if I had the chance.

10. ) 0 I don11 cry any more than I used to.
1 I cry more than I used to.
2 I cry over every little thing.
3 I feel like crying but I can11.
11. ) 0 I am no more wound up or restless than usual.
1 I feel more restless or wound up than usual.
2 I am so restless or agitated that it is hard to stay still.
3 I am so restless or agitated that I have to keep moving or doing something.
12. ) 0 I have not lost interest in other people or activities.
1 I am less interested in other people or things than before.
2 I have lost most of my interest in other people or things.
3 I t1s hard to get interested in anything.
13. ) 0 I make decisions about as well as ever.
1 I find it more difficult to make decisions than usual.
2 1 have much greater difficulty in making decisions than I used to.
3 I have trouble making any decision.
14. ) 0 I do not feel I am worthless.
1 I do not consider myself as worthwhile and useful as I used to.
2 I feel more worthless as compared to other people.
3 I feel utterly worthless.
15. ) 0 I have as much energy as ever.
1 I have less energy than I used to have.
2 I don' t have enough energy to do very much.
3 I don' t have enough energy to do anything.
85

16. ) 0 I have not experienced any change in my sleeping; pattern.
la I sleep somewhat more than usual.
lb I sleep somewhat less than usual.
2a I sleep a lot more than usual.
2b 11 sleep a lot less than usual.
3a I sleep most of the day.
3b I wake up 1-2 hours early and can' t get back to sleep.
17. ) 0 I am no more irritable than usual.
1 I am more irritable than usual.
2 lam much more irritable than usual.
3 lam irritable all the time.
18. ) 0 I have not experienced any change in my appetite.
la My appetite is somewhat less than usual.
lb Mv appetite is somewhat greater than usual.
2a My appetite is much less than before.
2b My appetite is much greater than usual.
3a I have no appetite at all.
3b I crave food all the time.
19. ) 0 I can concentrate as well as ever.
1 I can' t concentrate as well as usual.
2 It ’ s hard to keep my mind on anything for very long.
3 I find I can11 concentrate on anything.
20. ) 0 lam no more tired or fatigued than usual.
1 I more tired or fatigued more easily than usual.
2 lam too tired or fatigued to do a lot of the things I used to do.
3 lam too tired or fatigued to do most of the things I used to.
21. ) 0 I have not noticed any recent change in my interest in sex.
1 I am less interested in sex than I used to be.
2 lam much less interested in sex now.
3 I have lost interest in sex completely.
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